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EDITORIAL 
THOSE  who  have  the  conservation  of  the 

world's  oil  supplies  at  heart  are  appalled 
at  the  wholesale  substitution  of  oil  for  coal  in 

theboiler-furnaces  of  the  great  ocean  steamers. 
Our  sympathies  are  entirely  with  Admiral 
Dumas,  who,  as  recorded  in  a  recent  issue  of 
the  Magazine,  is  strongly  of  opinion  that  oil 
should  never  be  used  if  other  sources  of  power 
are  readily  available.  But  it  is  useless  to  ask 
the  kings  of  commerce  to  foster  the  spirit  of 
altruism. 

MOVEMENTS  are  on  foot  for  starting  a 
new  society  having  for  its  object  the 

historical  study  of  engineering  and  technology, 

and  the  '  Newcomen  Society "  is  the  title 
tentatively  chosen.  Details  of  the  scope  and 
methods  can  be  obtained  from  Mr.  H.  W. 

Dickinson,  of  the  Science  Museum,  South 
Kensington,  or  from  Mr.  L.  Pendred,  editor  of 
the  Engineer.  In  these  days  of  progress,  it 
is  well  to  be  reminded  that,  while  it  is  abso- 

lutely essential  to  be  up  to  date,  the  best  judge 
of  what  constitutes  progress  is  the  man  who 
has  knowledge  of  what  has  been  done  before. 

TH  E  publishing  house  of  Charles  Griffin  & 
Co.,  Ltd.,  celebrated  the  centenary  of  its 

foundation  on  June  30.  It  is  safe  to  say  that 
no  other  firm  of  publishers  has  done  greater 
service  to  mining,  metallurgy,  and  the  allied 
sciences  than  Griffins,  and  for  this  reason  our 
readers  will  combine  with  us  in  a  message  of 
sincere  congratulations  on  its  century  of  use- 

fulness, and  of  hope  for  many  benefits  yet 
to  come.  Personal  congratulations  are  also 
due  to  Mr.  Francis  J.  Blight,  who  has  been 
chairman  and  managmg  director  for  the  last 

twenty-five  years,  and  under  whose  guidance 

the  house  has  been  a  "  phoenix  "  as  well  as  a 
griffin."  Mr.  Blight  has  in  preparation  a 

handsome  volume  recounting  its  history  ;  on 
its  publication  we  shall  refer  to  the  subject 
again. 

RESEARCH  fellowships  in  connection 
with  the  Royal  School  of  Mines  have 

been  founded  by  Mr.  William  Frecheville, 
who  was  from  1912  to  1919  Professor  of  Min- 

ing. Mr.  Frecheville's  object  is  to  foster  re- 
search in  mining,  mining  geology,  metallurgy, 

and  oil  technology,  and  both  the  Imperial 
College  and  the  mining  profession  will  have  to 
thank  him  for  his  large-hearted  generosity.  In- 

vitations have  been  issued  for  applications  for 

two  fellowships  each  worth  ̂ 300  for  one  year, 
possibly  renewable  for  another  year.  Appli- 

cants need  not  necessarily  be  associates  of  the 
Royal  School  of  Mines,  and  preferably  they 
should  be  men  of  some  practical  experience. 
Details  may  be  obtained  by  addressing  the 
Secretary  of  the  Imperial  College  of  Science 
and  Technology,  South  Kensington,  London, 
S.W.7. 

ELSEWHERE  in  this  issue  Mr.  J.  E. 
Clennell  discusses  the  work  done  by  the 

late  S.  B.  Christy  in  connection  with  the  elec- 
trolytic precipitation  of  gold  and  silver  from 

cyanide  solutions.  Interest  in  this  subject  has 
been  revived  recently  owing  to  the  extensive 
experiments  undertaken  by  Messrs.  Tainton 
and  Aymard  in  Johannesburg.  The  Central 
Mining  and  Investment  Corporation  has  an  in- 

terest in  this  process,  and  patents  have  of  late 
been  issued  in  its  name.  According  to  this 
process,  the  cathodes  are  porous  graphite, 
through  which  the  solution  passes.  As  carbon 
in  various  forms  has  been  used  or  proposed 

before,  both  with  and  without  the  electric  cur- 
rent, it  will  be  necessary  to  wait  for  official  de- 
tails before  the  exact  nature  of  the  process 

can  be  ascertained. 

SOME  time  ago  reference  was  made  in 
these  columns  to  the  proposal  to  provide  a 

home  for  the  various  technical  societies  in 
South  Africa.  The  difficulty  was,  of  course, 
the  financial  one,  and  the  presidents  of  the 

societies  accordingly  sent  their  voices  through- 
out the  land  calling  for  help  from  a  fairy  god- 

mother or  a  millionaire.  The  three  societies 

taking  the  lead  in  this  matter  are  the  South 
African  Institution  of  Engineers,  the  Chemi- 

cal, Metallurgical,  and  Mining  Society,  and  the 
South  African  Institution  of  Electrical  En- 

gineers. Among  other  societies  that  are  asked 
to  join  are  the  Association  of  Land  Surveyors 
of  the  Transvaal,  the  South  African  Associa- 

tion of  Analytical  Chemists,  and  the  South 
African  Society  of  Civil  Engineers.  It  is  now 
announced  that  the  Transvaal  Chamber  of 
Mines  has  come  forward  with  the  offer  of  the 

property  known  as  the  Johannesburg  Club. 
In  order  to  help  the  societies  to  secure  these 
premises,  the  Chamber  is  willing  to  advance 
;^1 0,000  and  to  pay  interest  on  the  mortgages 
for  two  years;  also  to  subscribe  ten  shillings 
for  every  pound  raised  by  the  societies,  the 
total  not  to  exceed  £^5,000.     As  the  premises 
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are  not  sufficiently  commodious,  it  is  proposed 
to  build  two  additional  floors.  The  total  cost 
of  the  premises,  enlarged  and  furnished,  is 
estimated  at  ;^35,000.  There  should  be  no 
great  difficulty  in  obtaining  a  capital  sum 
equivalent  to  the  difference  between  this 
amount  and  the  mortgageable  value  of  the 

property. 

ON  another  page  we  print  an  article  by  Mr. 

John  B.  Fern  on  the  St.  Agnes  tin-min- 
ing districtof  Cornwall.  As  the  maninchargeat 

Wheal  Kitty  and  as  a  pupil  and  nephew  of  the 
late  Mr.  J.  H.  Collins,  the  author  has  had  every 
opportunity  of  becoming  intimately  acquainted 
with  the  formations  and  ore  deposits  in  this 
part  of  Cornwall.  This  is  not  a  new  district, 
and  descriptions  of  it  have  been  published  on 
many  previous  occasions,  both  in  the  press  and 
in  the  text-books,  but  it  is  appropriate  at  this 
juncture  in  the  history  of  Cornish  mining  to 
draw  attention  once  more  to  the  potentialities 
of  the  district.  The  rocks  are  honeycombed 

with  metalliferous  lodes,  characterized  by  en- 
richments at  the  faults.  Moreover,  the  faults 

are  in  steps  with  the  downthrow  against  the 
dip,  so  that  the  lodes  are  repeatedly  brought 
up  toward  the  surface.  One  of  these  days, 
when  large-scale  mining  can  be  undertaken, 
backed  by  adequate  capital  and  labour  supply, 
St.  Agnes  will  once  again  become  an  important 
producer  of  tin. 

ACCORDING  to  the  Engineering  and 
l\.  Mining  Journal,  the  tendency  nowadays 
in  the  United  States  is  to  agitate  for  the  adop- 

tion of  the  metric  system  of  weights  and 
measures.  It  appears  that  new  factories  are 
being  organized  on  this  system,  and  that  many 
of  the  influential  engineering  works  are  grad- 

ually making  the  change.  This  is  a  good 
omen  for  the  metric  system.  The  editorial 
comment  on  the  subject  shows  an  entirechange 

of  front  on  the  part  of  our  New  York  con- 
temporary. A  few  years  ago,  when  our  con- 

temporary was  under  different  personal  control, 
though  belonging  to  the  same  publishing  group, 
Mr.  W.  R.  Ingalls,  the  then  editor,  sent  a 
paper,  inveighing  against  the  metric  system, 
to  the  Institution  of  Mining  and  Metallurgy. 
At  the  time  we  expressed  dissent  from  Mr. 

Ingalls'  allegations.  We  were  at  a  loss  to 
know  why  he  should  write  such  a  paper,  hav- 

ing some  knowledge  of  his  personal  experience 
and  predilections ;  nor  could  we  understand 
why  the  Council  of  the  Institution  should 
adopt  the  views  expressed  in  the  paper.  Now 

that  Mr.  Ingalls  is  no  longer  editor  of  our  con- 

temporary and  has  severed  his  connection  with 
the  publishing  group,  he  might  to  advantage  be 
invited  to  send  a  paper  giving  his  own  unfet- 

tered opinions  of  the  metric  system. 

THE  Mining  and  Scientific  Press  cele- brated the  sixtieth  anniversary  of  its 
foundation  in  its  issue  on  May  22.  Mr.  T.  A. 
Rickard  contributes  to  its  pages  an  intimate 

history  of  his  journalistic  adventures  in  con- 
nection with  the  Engineering  and  Mining 

Journal,  the  Mining  and  Scientific  Press, 
and  The  Mining  Magazine.  The  charac- 

teristic breeziness  of  his  style  receives  a  re- 
inforcement in  the  shape  of  a  number  of  quaint 

illustrations  reminiscentof  the  "  Bab  Ballads." With  regard  to  his  references  to  those  who 
have  succeeded  him  at  the  Magazine,  we  have 
to  thank  him  for  his  kindly  acknowledgment 

of  the  sincerity  of  the  work  of  his  old  assistant, 
and  for  his  reference  to  the  great  increase  in 
the  number  of  advertising  pages  due  to  the 

energy, influence,  and  persuasivness  of  the  pre- 
sent chairman  and  managing  director.  We  do 

not  agree,  however,  with  his  comment  that  the 

Magazine  no  longer  criticizes.  Our  method 
of  criticism  is,  no  doubt,  somewhat  different  in 
style  from  his,  but  as  we  get  into  hot  water 
just  as  often  as  he  did,  and  receive  as  many 

lawyers'  letters,  it  is  clear  that  the  Magazine 
is  still  not  without  its  value  in  this  direction. 

THE  American  Institute  of  Mining  and 
Metallurgical  Engineers  has  recently 

made  a  change  in  the  method  of  issuing  its 

publications.  For  thirteen  years,  until  the  end 
of  1919,  the  custom  was  to  publish  the  papers 
in  the  monthly  Bulletin  as  they  were  ready, 

and  they  would  be  formally  presented  and  dis- 
cussed at  the  meetings  which  are  held  twice  a 

year.  With  January  of  this  year,  the  official 

organ  of  the  institute  was  transformed  into  a 

monthly  magazine  called  Mining  and  Metal- 
lurgy, and  with  this,  in  separate  bindings,  were 

issued  the  papers  to  be  presented  at  the  meet- 
ings. In  a  few  months,  however,  a  further 

change  was  made.  The  papers  are  not  now 
being  sent  to  all  the  members,  but  only  to  such 
members  as  specially  ask  for  them.  At  the 
same  time  brief  abstracts  of  the  papers  are 

given  in  the  monthly  magazine.  The  papers 
will  eventually  appear  in  the  yearly  volumes 

of  the  Transactions.  The  necessity  for  eco- 
nomy in  the  use  of  paper  is  the  cause  for  this 

alteration  in  procedure.  Without  in  any  way 

wishing  to  interfere  in  matters  that  do  not  con- 
cern us,  we  should  like  to  record  our  own  view 

that  an  economy  more  acceptable  to  technical 
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men  would  be  the  abolition  of  Mining  and 
Metallurgy.  We  can  assure  the  Institute  that 
readers  on  this  side  greatly  miss  the  monthly 
budget  of  valuable  professional  papers,  the 
prompt  issue  of  which  was  such  an  acceptable 

feature  of  the  society's  policy. 

SOME  time  ago  we  gave  an  outline  of  the 

first  interim  report  of  the  Water- Power 
Resources  Committee,  which  was  appointed 

by  the  Board  of  Trade  to  estimate  the  water 
resources  of  the  United  Kingdom  as  applicable 
to  the  generation  of  electric  current,  and  to 
evolve  a  scheme  for  exercising  control  and 
fostering  their  use.  Another  interim  report 
was  issued  last  month,  in  which  the  Com- 

mittee states  that  water-power  cannot  be  dealt 
with  separately,  and  that  other  uses  of  water 
must  come  within  the  same  control.  The 

proposal  now  is  that  a  central  water  authority, 

to  be  called  the  "Water  Commission,"  should 
be  established,  preferably  as  a  department  of 
the  Ministry  of  Health.  Such  a  department 
would  have  control  of  all  matters  connected 

with  domestic  and  trade  water-supplies,  land 
drainage,  pollution  of  rivers,  canals  and  water- 

ways, and  water-power.  The  idea  is  perfectly 
logical,  for  it  is  clear  that  in  future  demands 
for  hill  waters  there  will,  for  instance,  be 

rivalry  between  power  generation  and  water- 
supply  for  towns. 

A  Ministry  of  Mines. 

The  Government  has  now  placed  before 
Parliament  the  promised  Bill  for  the  establish- 

ment of  a  Ministry  of  Mines.  The  chief  ob- 
ject of  the  Bill  is  to  define  the  views  of  those 

now  in  power  with  regard  to  the  extent  to 
which  the  State  and  the  employees  should 

participate  in  the  control  and  direction  of  coal- 
mining operations.  For  this  reason  the  non- 

ferrous  metal  miner  finds  himself  an  unimpor- 
tant person,  and  it  is  difficult  for  him  to  pick 

up  such  threads  as  may  affect  him.  The  out- 
standing feature  of  the  Bill  is  that  the  Govern- 

ment proposes  to  nationalize  the  royalties, 
though  not  in  this  Bill,  but  not  to  nationalize 
the  management.  Another  important  point, 
which  it  is  to  be  hoped  will  make  for  economy, 
is  that  the  Ministry  is  not  to  be  an  entirely 
new  one,  but  that  it  is  to  be  a  department  of 
the  Board  of  Trade,  with  the  Minister  an 

additional  Parliamentary  Under-Secretary  to 
the  Board.  Besides  his  usual  legislative  and 
administrative  functions,  the  Minister  will 
have  in  his  hands  the  collection  of  statistics,  a 
duty  now  devolving  on  the  Home  Office, and  he 
will  have  official  cognizance  of,  and  access  to, 

the  results  of  work  undertaken  by  other  sections 
of  the  Government,  for  instance,  the  Privy 
Council  Committee  of  Research.  As  has  al- 

ready been  recorded,  the  Geological  Survey 
has  been  transferred  to  this  Committee  of 
Research  and  has  been  strengthened  by  the 
appointment  of  a  Geological  Survey  Board. 
With  regard  to  the  control  of  coal  mines,  a 
number  of  boards,  general  and  local,  are  to  be 
established,  some  of  them  in  continuance  of 
organizations  already  in  existence,  and  through 

their  means  the  various  points  in  administra- 
tion will  come  before  the  workers.  The  com- 

mittees and  boards  are,  however,  so  arranged 
that  local  disputes  shall  be  treated  locally  and 
shall  be  prevented  from  spreading  into  national 
affairs.  This  provision,  of  course,  has  raised 

antagonism  among  the  men's  leaders,  who  see 
that  their  weapon  of  the  universal  strike  is 
threatened.  As  the  coal  industry  of  this 
country  does  not  come  within  the  scope  of  the 
Magazine,  it  is  not  desirable  to  discuss  the 

Bill  in  detail,  and  as  non-ferrous  metal  min- 
ing is  only  once  mentioned  by  name,  there  is 

precious  little  for  us  to  discuss  anyway.  No 

doubt  by  the  time  the  Bill  is  through  Parlia- 
ment this  section  of  mining  will  be  better  able 

to  see  how  it  stands.  Probably  all  the  prob- 
lems open  to  discussion  or  Government  advice 

and  help  will  come  under  the  general-power 
clause  permitting  the  Minister  to  listen  to  anv 
proposals,  to  appoint  committees  of  advice, 
and  to  confer  with  other  departments  of  the 
Government.  But  it  must  be  admitted  that 

to  the  lead,  zinc,  and  tin  mine-owners  the  Bill 
is  distinctly  disappointing. 

A  University  Degree. 

In  the  last  issue  of  the  Magazine,  when 
writing  of  the  desire  of  the  Imperial  College  of 

Science  and  Technology  to  become  a  Univer- 
sity having  independent  power  to  confer  de- 

grees, we  said :  "  On  the  other  hand,  almost 
everybody  else,  including  ourselves,  would  like 
to  see  the  College  an  integral  part  of  London 

University."  Naturally  we  have  received 
many  inquiries  as  to  the  meaning  of  this  pro- 

nouncement, and  we  have  also  received  many 
protests  as  to  our  attitude.  It  is  convenient  to 
reply  in  general  terms,  rather  than  to  deal  with 
each  individual  criticism.  The  matter  in  dis- 

pute is  an  old  one,  and  the  arguments  for  and 
against  have  been  thrashed  out  time  after  time, 
so  it  is  little  use  going  over  them  in  detail  once 

again.  Moreover,  the  Imperial  College  authori- 
ties appear  to  be  so  united  in  their  desire  for 

an  independent  University  that  probably  no- 
thing that  we  or  anyone  else  can  say  will  cause 
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them  to  modify  their  attitude.  Nevertheless 
we  deemed  it  expedient  last  month  to  register 
what  was  intended  to  be  a  final  expression  of 

opinion  on  our  part,  and  to  record  our  personal 

dissent  from  the  College's  policy.  In  view  of 
the  many  inquiries  we  have  no  alternative  but 
to  give  a  general  re-statement  of  our  views. 

The  whole  question  resolves  itself  briefly 
intoa determination  of  thedifference  between  a 

university  and  a  technical  school.     A  univer- 
sity demands  that  its  members  shall  have  a 

breadth  of  knowledge  of  literature,  history,  and 

philosophy,  and  of  the  fundamentals  of  calcu- 
lation and  science,  and  also  a  profound  ac- 

quaintance of  some  special  subject.   A  techni- 
cal school  provides  courses  of  study  that  fill  the 

present  requirements  of  some  particular  trade 

or  profession,  and  avoids  introducing  matter 

extraneous  to  the  immediate  and  obvious  out- 
look of  the  student.     At  the  Royal  School  of 

Mines,  as  at  present  constituted,  the  entrant 

must  have  a  good  acquaintance  with  mathe- 
matics,  chemistry,  physics,  and  one  foreign 

language,  but  he  is  not  expected  to  know  much 
of  the  English  language,  literature,  or  history ; 

in  other  words, he  is  not  expected  tohavea  first- 
class  public  school  education.    In  order  to  win 
the  right  to  give  academic  degrees  it  would  be 

necessary  for  the  Royal  School  of  Mines  to  wi- 
den thescopeof  itsentranceexamination.  With 

regard  to  any  required  change   m  the  actual 
curriculum  of  studies,  it  is  not  desirable  on  this 
occasion  to  go  into  details.     It  is  possible  that 
little  or  no  change  would  be  necessary,  though 
in  all  probability  a  broadening  of  the  study  of 
civil   engineering,  mechanics,  and  chemistry 

would  be  suggested,  together  with  a  contrac- 
tion of  the  time  devoted  to  discussions  of  thede- 

tails  of  merely  current  practice  in  mining  and 

metallurgy.   The  objects  of  a  university  educa- 
tion   are    to    prepare  the    student  for  future 

problems  rather  than  to  make  him  conversant 

with  present  practice.      In  mining  and  metal- 
lurgy there  are  multitudes  of  problems  waiting 

to  be  solved  if  metals  and  minerals  are  still  to 
be  won  for  the  service  of  man  and  at  a  profit  to 
the  venturer.     For  this  reason  it  is  necessary 
that  those  responsible  for  the  education  of  the 
rising  generation  of  mining  engineers  should 

recognize  the  value  of  the  imagination  and  pro- 
vide facilities  for  its  development. 

In  looking  through  the  history  of  university 
education  of  this  country,  it  becomes  fairly  ob- 

vious that  Oxford  and  Cambridge  cannot  be 
taken  as  models  for  a  modern  university.  Were 
it  only  for  the  fact  that  the  terms  occupy  only 
twenty-four  weeks  out  of  the  year  the  modern 
earnest  man  might  be  forgiven  if  he  doubted 

the  right  of  these  two  centres  of  learning  to 
dictate  to  the  aspirants  in  science  with  regard 
to  academic  recognition.     On  the  other  hand, 

London  University  was  the  champion  of  mod- 
ern learning,  and  in  spite  of  the  opposition  of 

the  ancient  universities  was  able  to  establish 
a    degree    in    science.     This   opposition   was 
aroused  largely  by  the  Church,  which  in  those 
dayscontrolled  parliament  and  the  government 
as  well  as  all  educational  establishments.  The 

history  of  the  University  of  London  is  as  heart- 
breaking as  that  of  the  Royal  School  of  Mines, 

and  when  the  aims  and  objects  of  the  two  or- 
ganizations and  the  super-abounding  talent  of 

their  respective  teachers  are  considered,  it  can 
only  be  reckoned  as  a  tragedy  that  terms  were 
not  arranged  long  ago  for  an  amalgamation. 
In  the  history  of  the  Royal  School  of  Mines  we 

find,  for  instance,  that  the  University  of  Lon- 
don proposed  such  an  absorption,  but  that  Sir 

Roderick  Murchiscn,  head  of  the  School,  ob- 
jected to  the  test  in  Latin.     In  later  years  the 

inability  of  Dr.  Percy  to  accommodate  himself 
to  the  views  of  other  people  with  regard  to  the 
association   of  the   School  with  the  teaching 
of  other  branches  of  learning  nearly  wrecked 
the  School.     Space  prevents  an  inquiry  why 

Huxley  preferred  the  position  at  South   Ken- 
sington   instead    of    using    his    influence     to 

strengthen  the  London  University,  nor  can  we 
follow  the  various  changes  and  proposals  for 
changes  in  recent  years.     We  hope,  however, 
to  revert  to  the  subject  in  some  detail  when 
reviewing  the  forthcoming  revised  history  of 

the  Royal  School  of  Mines  and  register  of  as- 
sociates. 

During  these  many  yearsof  inability  to  agree 
to  a  consolidation  of  the  Royal  School  of  Mines 

with  London  University,  the  establishment  of 

universities  kind  to  science  has  proceeded  with 

gratifying  results  elsewhere.  Manchester, 

Liverpool,  Birmingham,  and  other  towns  es- 
tablished efficient  colleges  in  which  both  an- 

cient and  modern  subjects  received  full  atten- 
tion, and  these  local  efforts  have  been  rewarded 

by  the  granting  of  university  powers.  In  the 
meantime  London  as  a  teaching  university 

drags  along,  owing  to  the  indifferent  support 

of  the  representatives  of  wealth  in  the  mother 

city  of  the  Empire,  and  owing  also  to  the  diffi- 
culty of  reconciling  the  views  of  the  University 

and  the  colleges  that  ought  to  become  an  in- 
tegral part  of  it.  It  seems  like  flying  in 

the  face  of  Providence  to  refuse  the  offers 
and  proposals  of  London  University.  It  is 
hardly  credible  that  the  Royal  School  of  Mines 
in  particular  and  the  Imperial  College  in 

general  should  look  askance  at  so  great  a  privi- 
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lege  to  themselves  or  at  the  opportunity  pre- 
sented of  helping  to  make  London  University 

a  truly  great  centre  of  learning  worthy  of  the 
Empire  City.  In  concluding  these  remarks 
we  desire  to  say  that  we  must  not  be  supposed 
to  be  in  any  sense  unfriendly  to  the  Royal 
School  of  Mines  or  that  our  views  as  expressed 
are  to  be  taken  to  be  in  any  way  derogatory  of 
its  usefulness  or  influence.  Our  principle  is 
that  education  must  ever  go  higher  and  that  the 
dignity  of  the  mining  profession  will  be  best 
promoted  by  every  stride  in  advance. 

Iron  Bacteria. 

Ten  or  a  dozen  years  ago  several  chemists 
and  geologists  in  this  country  put  forward  the 
suggestion  that  certain  deposits  of  iron  ore 
have  been  formed  by  the  action  of  bacteria. 
By  so  doing  most  of  them  unfortunately  won 
for  themselves  the  reputation  of  being  cranks 
or  even  worse,  for  the  practical  mining  man 

utterly  scouted  the  idea  that  a  microscopic  or- 
ganism could  accumulate  vast  quantities  of 

inorganic  matter.  In  fact  the  practical  man 
was  inclined  to  disbelieve  the  existence  of  bac- 

teria at  all,  taking  the  bacterial  theory  to  be 

nothing  more  than  a  cloak  invented  for  the  pur- 
pose of  hiding  the  alleged  ignorance  of  the 

physician,  or  at  the  best  a  dodge  to  create  an 
artificial  atmosphere  of  profundity  in  connec- 

tion with  medical  science.  In  spite  of  this 

scoffing  and  insinuations  of  insanity,  the  chem- 
ists have  persevered  in  their  suggestion,  and 

by  their  labours  have  accumulated  sufficient 

information  whereby  their  claims  may  be  sub- 
stantiated. The  subject  has  been  brought 

prominently  before  the  scientific  public  recent- 
ly by  the  issue  of  two  monographs,  one  in  this 

country  and  one  in  the  United  States.  The 

first  is  in  the  form  of  a  book  entitled  "  Iron 
Bacteria,"  and  is  written  by  Dr.  David  Ellis, 
of  the  Royal  Technical  College, Glasgow.  The 
other  is  a  Professional  Paper,  called  Iron- 
Depositing  Bacteria  and  their  Geologic  Rela- 

tions," issued  by  the  United  States  Geological 
Survey,  and  written  by  Mr.  E.  C.  Harder. 
From  these  books  it  becomes  evident  that  the 

theory  is  no  new  thing,  for  we  find  that  Ehren- 
berg,  in  1838,  determined  that  a  mass  of  ma- 

terial changing  from  deep  yellow  to  red  in  ttie 
marshes  near  Berlin  was  composed  of  a  great 
accumulation  of  a  species  of  bacteria.  In  those 
days  the  organism  was  considered  to  be  a  dia- 

tom, and,  following  Ehrenberg's  discovery.  Sir 
Charles  Lyell  enunciated  the  law  that  bog  iron 
ore  was  of  organic  origin.  It  was  not  until  1892 
that  the  bacterial  function  was  clearly  per- 

ceived, in  which  year  Molisch,  of  Jena,  pub- 

lished the  results  of  his  investigations  of  many 
iron  ores,  in  three  of  which  he  found  definite 
remains  of  iron  bacteria.  It  is  naturally  diffi- 

cult to  find  a  trace  of  the  bacterial  structure 

even  in  a  loosely  agglomerated  deposit  of  bog 
iron  ore,  so  that  the  chance  of  finding  any  re- 

mains in  a  consolidated  rock  is  very  nearly  out 
of  the  question.  Nevertheless,  arguing  by 
analogy  it  is  permissible  to  suggest  a  bacterial 
origin  for  laterite,  limonite,  the  oolite  beds  of 
central  England,  the  minettes  of  Lorraine,  and 
the  Clayband  Ironstone  of  the  Carboniferous 

period. Fortunately  it  is  possible  to  reproduce  the 
phenomena  of  formation  and  precipitation  by 
means  of  laboratory  experiments,  which  have 
been  conducted  with  great  assiduity  by  Dr. 
Ellis,  Mr.  Harder,  and  many  others.  The 
bacteria  appear  to  have  two  distinct  functions; 
first,  to  form  crusts  of  ferric  hydroxide  for 
themselves,  and  second,  to  precipitate  the 
oxide  extraneously,  both  by  reaction  on  a  solu- 

ble iron  salt.  The  two  processes  can  be 
readily  demonstrated  in  the  laboratory,  and  it 
seems  clear  that  the  processes  conducted  under 
these  conditions  would  be  identical  with  those 
in  nature. 

It  is  believed  that  many  iron  deposits  ap- 
parently of  magmatic  origin  may  have  been  de- 
posited bacterially  and  subsequently  melted. 

In  this  connection  the  suggestion  of  Mr.  W.  H. 
Herdsman  with  regard  to  the  presence  of 
phosphorus  in  most  iron  deposits  serves  to 
strengthen  the  theory.  It  is  possible  also  to 
carry  the  theory  further,  and  to  demonstrate 
that  iron  ore  may  be  precipitated  through  bac- 

terial agency  as  sulphide,  that  is,  precipitated 

extraneously,  and  not  to  form  part  of  the  bac- 
terial sheath.  It  has  been  found  that  certain 

bacteria  have  the  power,  in  the  presence  of  de- 
caying organic  matter,  of  abstracting  oxygen 

from  sulphates  and  reducing  them  to  sulphides, 
so  that  a  possible  explanation  is  provided  of 
the  existence  of  iron  pyrites  in  shales,  coal, 
and  other  stratified  deposits. 

It  is  not  our  intention  to  go  deeply  into  the 
many  complexities  of  the  question,  but  rather 
to  state  the  main  principle,  leaving  such  readers 
as  are  interested  to  study  carefully  the  two 
books  mentioned.  It  is  well,  however,  to  state 

that  this  precipitative  power  of  bacteria  pro- 
vides explanations  in  many  other  branches  of 

science,  and  is  not  by  any  means  confined  to 
the  question  of  the  origin  of  iron  ore  deposits. 
It  is  of  importance  in  the  consideration  of 
water  supply  and  sewage  disposal,  and,  in  fact, 
of  almost  every  other  problem  in  which  water 

plays  a  part. 



REVIEW  OF  MINING 
Introductory. — The  Government  Bill  for 

the  establishment  of  a  Ministry  of  Mines  in 
this  country  has  provided  the  chief  feature  of 
interest  during  the  month.  Unfortunately 
non-ferrous  metal-mining  receives  scant  atten- 

tion in  this  Bill.  The  lack  of  interest  in  non- 
ferrous  mining  on  the  part  of  the  Government 
is  also  evidenced  by  the  refusal  of  the  Board 
of  Trade  to  recommend  a  grant  of  money  to 
help  Cornish  mines  to  tide  over  the  present 
crisis.  The  prices  of  all  metals  continue  low, 
following  on  the  fall  of  the  previous  couple  of 
months. 

Transvaal. — The  dividends  declared  by 
producing  gold  mines  of  the  Transvaal  for  the 
first  half  of  1920  are  given  in  the  accompany- 

ing table,  together  with  a  record  of  those  paid 
for  each  of  the  three  preceding  half-years.  It 
may  be  recalled  that  the  mines  did  not  become 
free  to  dispose  of  their  gold  at  the  market  price 
until  shortly  after  the  second  half  of  1919  had 

commenced.  Consequently  the  half-year  just 
ended  was  the  first  in  which  the  mines  were 
able  to  derive  benefit  from  the  existence  of  a 

premium  on  gold  for  the  whole  of  the  period. 
The  results  are  not  so  favourable  as  had  been 

anticipated,    the    reason    being    that    labour 

1st half, 

1920. 

Rand. 

Brakpan      
City  Deep      
Consolidated  Langlaagte 
Consolidated  Main  Reef 
Crown   Mines  (10s.)   
Ferreira  Deep      
Geduld         
Geldenhuis  Deep   
Glencairn   
Government  Areas    
Jupiter    
Knights  Deep   
Langlaagte  Estate      
Mever  &  Charlton     
Modderfontein  (10s.)   — 
Modderfontein  B   
Modderfontein  Deep  (5s.) 
New  Primrose     
New  Unified    
Nourse  Mines      

Robinson  Deep  "A"  (Is.).. Robinson  Gold  (£5)   
Rose  Deep    
Simmer  &  Jack   
Springs  Mines    
Sub-Nigel   
Van  Rvn    
Van  Ryn  Deep    
Village  Deep   
Village  Main  Reef     
Witwatersrand  Gold     
Wolhuter   

Outside  Rand. 
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1  3 
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equal  to  16?^.  6  Bonus.  *  Free  of  tax.  +  Also  Scrip,  c  Partly 
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charges  have  risen  since  the  end  of  1919,  while 
the  gold  premium  has  receded  from  the  high 
level  of  nearly  50%  once  reached.  However, 
as  compared  with  the  corresponding  period  of 
last  year  a  dozen  of  the  latest  Rand  dividends 
show  improvement,  while  five  companies  have 
recently  announced  distributions  which  did  not 
figure  in  the  list  for  the  earlier  period.  On  the 
other  hand,  three.  Simmer  &  Jack,  Village  Main 
Reef,  and  Primrose,  have  dropped  out  this 
time,  and  one  regular  distributor,  Modderfon- 

tein B,  has  materially  reduced  its  distribution. 

The  principal  features  among  the  latest  dis- 
tributions are  New  Modderfontein's  fresh  re- 

cord, and  the  considerable  cut  in  the  Modder- 
fontein B  rate,  despite  the  official  forecast  last 

February,  when  the  decision  to  sink  an  addi- 
tional shaft  was  announced,  that  the  cost  of 

shaft-sinking  and  equipment  could  be  met 
without  interfering  with  the  recent  rate  of 
dividend. 

Following  on  the  high  dividends  paid  by 
Central  Mining,  as  recorded  last  month,  comes 

a  big  distribution  on  Johannesburg  Consoli- 
dated shares.  The  rate  is  122%,  comparing 

with  7o%  the  year  before  and  5%  for  the  years 
1911  to  1918.  This  company  has  large  hold- 

ings in  diamond  shares  as  well  asin  gold  shares. 
It  is  announced  that  Randfontein  Estates 

has  won  its  lawsuit  against  Sir  Joseph  B. 
Robinson.  The  plaintiff  company  has  been 
awarded  ;^215,000,  together  with  interest  at 
6%  from  February,  1907.  The  case  is  to  go 
to  the  Union  Court  of  Appeal. 

The  new  south  vertical  shaft  at  Randfon- 
tein Central  has  cut  the  West  reef  at  a  depth 

of  4,130  ft.  Here  the  reef  dips  at  55°,  and 
sampling  has  given  12T  dwt.  over  48  inches. 
The  Randfontein  Leader  is  apparently  absent. 

The  directors  of  Modderfontein  B  have 
called  a  meeting  of  shareholders  to  consider  a 
proposal  to  divide  the  £\  shares  into  four 
shares  of  5s.  each.  It  will  be  remembered  that 
thedenoniination  of  New  Modderfontein  shares 
was  altered  from  ̂ 4  to  10s.  over  a  year  ago, 
while  more  recently  Modderfontein  Deep 
Levels  ̂ 1  shares  were  split  intofourof  5s. each. 

At  the  meeting  of  shareholders  in  New 
Kleinfontein,  held  at  Johannesburg  at  the  end 

of  May,  the  chairman  mentioned  that  negotia- 
tions had  taken  place  with  the  Brakpan  com- 
pany with  a  view  of  arranging  for  the  pro- 

specting of  the  Apex  section  by  extending 
certain  drifts  from  the  Brakpan.  Such  ex- 

ploration   would    be  at  a  much  deeper  level 
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than  the  present  Apex  workings,  and  would 

provide  information  useful  in  coming  to  a  judg- 
ment as  to  the  advisability  of  continuing  the 

development  of  the  Apex  property.  Unfortu- 
nately the  Brakpan  is  not  able  to  undertake 

this  work  just  at  present. 
At  the  Roodepoort  United  no  more  develop- 

ment or  shaft-sinking  is  to  be  done,  owing  to 
the  impossibility  of  making  profits.  The  ex- 

traction of  the  reserves  of  ore  will  continue  as 

long  as  conditions  warrant.  It  is  rumoured 
that  Modderfontein  East  is  offering  to  buy  the 
metallurgical  equipment. 

Coal  has  been  found  in  the  Waterberg  dis- 
trict of  the  northern  Transvaal,  at  a  point  20 

miles  south  of  the  Limpopo  river,  and  30  miles 
west  of  the  Pongola.  The  discovery  was  made 
by  the  Irrigation  Department  while  boring  for 
water.  Several  bore- holes  have  been  put  down 
and  have  proved  the  existence  of  a  coal  seam 
at  depths  from  30  to  180  ft.  The  thickness 
has  not  yet  been  ascertained.  It  is  reported 
that  the  coal  is  of  excellent  quality. 
Diamonds. — The  De  Beers  Consolidated 

has  declared  a  final  dividend  for  the  year  ended 
June  30  of  30s.  on  the  deferred  shares  of  £2 
10s.  each,  making  a  distribution  of  120%  for 
the  year.  This  is  a  record  dividend.  The 
Jagersfontein  during  the  same  period  realized 
;/ri,257,678  from  the  sale  of  diamonds,  a  figure 
half-amillion  higher  than  that  during  the  pre- 

vious year.  The  boom  in  diamonds,  however, 
seems  to  be  over  for  the  time,  and  sales  are  at 
present  on  a  more  moderate  scale. 

Rhodesia. — Theoutput  of  gold  during  May 
is  reported  at  46,266  oz.,  as  compared  with 
47,000  oz.  in  April.  In  our  pages  of  statistics 
we  have  given  the  returns  of  gold  production 
in  Rhodesia  in  ounces  since  the  beginning  of 
the  current  year,  owing  to  the  official  sterling 
figures  having  been  governed  by  estimations 
of  the  expected  gold  premium.  The  undepend- 
able  nature  of  these  official  estimates  is  demon- 

strated by  the  figures  for  May,  in  which  46,266 

oz.  is  valued  at  ̂ '403,255,  or  174s.  3d.  per ounce.  On  examination  of  the  official  report 
it  appears  that  this  high  sterling  return  for  May 

is  due  to  the  inclusion  of  /'197,043  received  as 
premium  on  the  gold  produced  from  July,  1919, 
to  January,  1920,  inclusive. 

The  financial  settlement  between  the  Crown 
and  the  British  South  Africa  Companyappears 
to  be  still  a  long  way  off.  The  Commission 
presided  over  by  Lord  Cave  has  held  a  long 
inquiry  in  Africa  and  London,  and  seems  to 
be  ready  to  give  its  judgment,  but  the  Crown 
asks  for  postponements,  with  the  object  of  find- 

ing new  evidence.     The  whole  affair  has  an 

unexplained  air  of  mystery  about  it. 
The  interim  report  of  the  Falcon  mine  for 

the  half-year  ended  March  31  shows  that 
79,767  tons  of  ore  yielded  1,238  tons  of  copper 
and  14,596  oz.  gold.  The  output  was  curtailed 
during  December  and  January  for  three  weeks 
owing  to  a  strike.  The  ore  reserve  is  given  at 
533,000  tons,  as  compared  with  662,000  tons 
on  June  30  of  last  year.  No  further  payable 
ore  has  been  discovered  on  the  11th  level,  and 
the  ground  is  much  disturbed  by  faults.  Two 
winzes  have  been  sunk  125  ft.,  and  they  are 
now  being  connected  by  a  drift,  which  will  con- 

stitute a  12th  level.  The  ore  so  far  disclosed 
on  this  lower  level  appears  to  be  of  mucli  the 
same  character  as  that  on  the  11th  level.  An 

auxiliary  shaft  is  to  be  sunk  at  the  west  end 
of  the  11th  level  for  a  depth  of  300  ft.  below 

the  12th  level  in  order  to  explore  the  ore-body 
in  depth. 

A  few  months  ago  it  was  recorded  that  the 
Gold  Fields  Rhodesian  had  taken  a  lease  on 

the  property  of  its  subsidiary,  the  Planet- 
Arcturus  Gold  Mines.  The  Arcturus  mine  has 
since  been  unwatered  to  the  5th  level,  and  a 

drainage  cross-cut  is  now  being  driven  to  the 
Slate  mine.  Stoping  has  been  commenced  on 
the  2nd  level  in  both  the  Arcturus  and  Slate 
mines, and  milling  with  20stampsbegan  in  J  une. 

At  Rhodesia  Broken  Hill  the  ground  under 
the  ironstone  quarry  is  being  prospected  by 
shot-drill  in  the  hopes  of  finding  pyrites,  a 
supply  of  which  is  desirable  in  order  that  the 
oxidized  zinc  ores  may  be  leached.  The  main 
shaft  is  now  down  109  ft.  and  no  water  troubles 
have  arisen.  The  output  of  lead  during  June 
was  1,210, as  compared  with  1,250  tons  in  May. 

Arrangements  are  being  made  for  the  sup- 
ply of  capital  for  developing  the  Bwana 

M'Kubwa  copper  mine  on  a  large  scale.  The 
subscribers  are  the  National  Mining  Corpora- 

tion, Minerals  Separation,  and  others.  The 

Minerals  Separation  process  has  given  excel- 
lent results  on  the  oxidized  copper  ores,  and 

it  is  on  this  basis  that  the  deposit  is  to  be 
treated  in  future. 

West  Africa. — No  official  figures  are  now 
being  published  by  the  West  African  Chamber 
of  Mines  with  regard  to  the  monthly  output 
of  gold.  Our  table  in  the  statistics  pages  gives 

nothing  since  December  last,  though  an  ac- 
companying table  gives  the  returns  published 

by  the  individual  companies. 
Australasia. — News  from  Broken  Hill 

continues  to  be  vague  and  contradictory. 
Various  political  resolutions  appear  to  have 
been  presented,  both  in  and  out  of  Government 
circles,  but  nothing  has  as  yet  been  done. 



JULY,    1920 

The  British,  New  Zealand,  and  Australian 
Governments  are  proposing  to  take  over  the 
guano  and  phosphate  deposits  in  the  Marshall 
Archipelago  in  the  Pacific  Ocean  formerly  held 
by  the  Germans,  and  to  work  them  conjointly. 
The  Marshall  islands  were  captured  from  the 
Germans  early  in  the  war  by  Australian 
cruisers,  and  their  disposition  rests  with  the 

British  Empire.  The  Government  is  provid- 
ing also  for  the  buying-out  of  the  properties 

in  these  islands  belonging  to  the  Pacific  Phos- 
phate Co.,  Ltd.,  an  English  company  which 

obtained  concessions  from  the  German  Gov- 
ernment in  1906. 

The  mining  of  sapphires  at  Anakie,  Queens- 
land, is  showing  considerable  revival  owing  to 

a  readier  market  and  better  prices  for  the 
stones.  It  is  reported  that  a  modern  washing 
plant  is  to  be  erected. 

India. — Another  serious  rock-burst  has  oc- 
curred at  the  Champion  Reef  mine.  Car- 

michael's  auxiliary  shaft  has  been  badly  dam- 
aged and  will  as  a  consequence  be  out  of  opera- 
tion for  six  months. 

Cornwall.— The  refusal  of  the  Board  of 
Trade  to  recommend  the  granting  of  financial 

assistance  to  the  tin-mining  industry  of  Corn- 
wall is  all  the  more  bitterly  felt  as  it  came  at 

a  period  of  unexpectedly  low  prices  for  the 
metal.  Dolcoath  will  be  the  chief  sufferer,  for 
the  reserves  are  being  rapidly  depleted,  and 
there  will  now  be  no  funds  for  further  develop- 

ment. Our  Camborne  correspondent  deals  with 
the  matter  fully  and  gives  the  local  opinion. 

The  second  year-book  of  the  Cornish  Cham- 
ber of  Mmes,  published  last  month,  reflects  the 

characteristic  energy  of  its  editor,  Mr.  Harold 

E.  Fern,  who  is  also  the  London  Represen- 
tative of  the  Chamber.  The  book  gives  par- 

ticulars of  all  the  mining  companies  operating 
in  Cornwall  and  Devon  and  comprehensive 
statistics  relating  to  tin,  wolfram,  and  arsenic. 
A  particularly  interesting  feature  is  the  report 

of  evidence  given  before  the  Non- Ferrous 
Mines  Committee  by  Messrs.  C.  Algernon 

Moreing,  J.  Faull,  Josiah  Paull,  T.  E.  Bennett 
of  the  Duchy  Mine,  A.  F.  Maclaren,  Ernest 
Terrell,  J.  Nile,  and  H.  E.  Fern,  and  by  the 
boards  of  Dolcoath  and  Tincroft.  Our  Cam- 

borne correspondent  makes  reference  to  the 
issue  of  this  book. 

Some  of  the  shareholders  in  the  Calloose 
Tm  Mines  &  AUuvials,  Ltd.,  have  formed 
themselves  privately  into  a  committee  with 
the  object  of  getting  their  money  back  or  of 
forcing  an  investigation.  Representatives  of 

the  press  were  not  allowed  to  attend  the  meet- 
ing of  these  shareholders.     The  press  is  angry 

over  this  episode  ;  but  it  must  be  remembered 

that  the  press  as  a  whole  did  nothing  for  share- 
holders when  the  prospectus  was  advertised. 

The  latest  news  issued  by  the  company  is  to 
the  effect  that  Mr.  S.  R.  Bastard  has  been 

elected  chairman  on  his  subscribing  new  capi- 
tal, personally  and  through  several  Nigerian 

companies  under  his  control.  It  is  surprising 

that  Mr.  Bastard  should  take  this  responsi- 
bility, after  reading  the  articles  in  the  Maga- 

zine, and  after  having  had  such  sad  experience 
at  Poldice. 

United  Kingdom  Output. — The  follow- 
ing table  gives  the  preliminary  figures  for  the 

output  of  minerals  in  the  United  Kingdom 
during  the  year  1919: 

Mined  under 
Metalliferous  Mines  Act; 

Antimony  ore    
Arsenic      
Arsenical  pyrites   
Barium  compound   
Bauxite      
Chalk      
Chert,  flint,  etc   

Clay  and  shale   
Copper  (ore  and  precipitate).. 
Fluor-spar    
Gravel  and  sand   

Gypsum    
Igneous  rocks    
Iron  ore    
Iron  pyrites   
Lead  ore   
Lignite   Limcitone  (including  calc  spar) 

Manganese  ore      
Ochre,  umber,  etc   
Rock  salt      
Sandstone   
Slate   
Soaps tone    Tin  ore  (dressed)     

Tungsten  ores     
Zinc  ore   

Mined  under  Coal  Mines 
Act  : 

Barium  (compounds)   

Clay  and  shale,  other  than  fire- 
clay and  oil  shale    

Coal   
Fireclay    
Igneous  rocks    
Iron  pyrites    
Ironstone      
Limestone   
Ochre,  umber,  etc   
Oil  shale   
Sandstone  (including  ganister) 

1 

2.225 

458 

52,914 9,589 

2,443 
64,330 

1,166^ 

43.066 
14,953 

150.400 

5,877 1,644,689 

16,024 
14,765 150 

196,513 

17,456 

5,180 

113,884 

37.4591- 

33,200 936 

5,376 
295 

8,860 

9,172 

147,184 
227.714,579 

1.891,394 320 

6,171 5,901.162 

1,821 

11 

3  076.850 148,8391 

Tons. 

2,450 75 
47.951 

9,221 

600 

2,643 80,291 

314 

32,725 11,468 

185,057 

9,713 1,313.218 

470 

13.844 

198,644 12,078 

5,517 
90,938 

20,993* 

44,142 

688 4,482 166 

6.564 

7.571 
183.128 

229.743,128 
1,849,690 

68 

6,S66 

4,949,944 

2,249 9 
2,759.165 

99.121++ 

*  Including  10,366  tons  of  ganister.  +  Including  18,328  tons  of 
ganister.  ++  The  quantity  of  ganister  obtained  was  97.537  tons. 
+  The  quantity  of  ganister  obtained  was  145,615  tons. 

South  Wales. — The  South  Wales  spelter 
works  have  run  into  rough  water,  and  the 
Swansea  Vale  and  English  Crown  companies 

have  stopped.  The  trouble  began  with  an  un- 
authorized strike  at  the  plant  of  the  first-named 

company.  A  few  days  after  the  men  had  gone 
out  they  apparently  repented  and  asked  to  be 
allowed  to  resume,  but  the  furnaces  had  by 

that  time  cooled  down,  and  there  was  no  in- 
ducement to  re-start  them.    There  is  no  money 
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for  English  spelter  makers  under  present  con- 
ditions, and  it  is  cheaper  for  some  of  them  to 

cease  operations.  The  English  Crown  com- 
pany feels  the  pinch  no  less  than  others,  and 

their  action  in  giving  their  people  notice  to 
close  on  June  30  is  a  logical  outcome  of  the 

position. 
United  States.  —  Proposals  are  before 

Congress  for  the  consolidation  of  the  Geologi- 
cal Survey  and  the  Bureau  of  Mines,  and  their 

transfer  to  a  specially  created  division  of  the 
Department  of  the  Interior.  This  division 
would  be  under  the  control  and  direction  of  an 
Assistant  Secretary  of  the  Interior,  who  must 
be  technically  qualified  by  experience  and 
education  to  exercise  the  power  and  duties 
imposed. 

Mexico, — -Villa  has  been  stirring  up  hostil- 
ity to  Huerta  and  Obregon  in  the  Vera  Cruz 

district  and  Osuna  has  declared  himself  an 

opponent  to  the  new  government  in  Tampico. 
The  latest  news  is  that  Villa  has  made  it  up 

with  Huerta.  The  Mexican  Railway,  a  Lon- 
don-owned organization,  is  to  be  handed  over  to 

the  company  after  being  in  the  hands  of  the 
Mexican  government  for  some  time. 

At  the  meeting  of  shareholders  in  Esperanza, 
Ltd.,  the  chairman  gave  some  information  re- 

lating to  the  Union  en  Cuale  property,  on  which 
the  company  has  an  option.  In  the  Chibos 
lower  tunnel,  driven  through  a  sulphide  ore- 
body,  the  average  assay-value  of  the  last  33  ft. 

was  16'9%  zinc,  6'6%  lead,  16'3%  iron,  3'7oz. 
silver,  and  trace  of  gold.  In  the  floor  of  old 
workings  in  the  La  Paz  upper  tunnel  there  is 

a  vein  2 2  ft-  wide,  assaying  17%  zinc,  3*5% 
lead,  8'6%  iron,  77  oz.  silver,  and  trace  of  gold. Surface  oxidized  ore  on  the  Consuelo  claims 

gave  6  dwt.  gold  and  f  oz.  silver.  In  the  Pro- 

videncia  tunnel  the  ore  averages  7'2%  iron,  17 
oz.  silver,  with  traces  of  gold,  zinc,  and  lead. 
An  elaborate  campaign  of  diamond-drilling 
has  been  initiated. 

Brazil. — The  most  interesting  feature  of  the 
report  of  the  St.  John  del  Rey  Company  for 
the  year  ended  February  29  last  is  the  news 
that  a  modification  is  about  to  be  made  in  the 

method  of  opening  up  the  deposit  in  depth. 
It  will  be  remembered  that  the  ore-body  has 

until  recently  pitched  at  an  angle  of  about  40° 
in  a  vertical  plane,  and  that  its  development 
has  been  effected  by  means  of  a  series  of  in- 

ternal vertical  shafts  and  horizontal  tunnels. 
During  the  last  few  years  the  angle  of  pitch 
has  become  flatter,  and  at  Horizon  21,  which 
is  6,126  ft.  vertically  below  outcrop,  the  angle 
is  19\  Mr.  George  Chalmers  proposes, 
therefore,  that    below  Horizon    22,    that    is, 

300  ft.  lower,  the  tunnel  shall  follow  the 

pitch  of  the  ore-body,  in  the  country  rock 
underneath.  When  the  plans  are  finally  set- 

tled we  hope  to  give  an  illustrated  description 
of  the  mine  in  depth.  As  regards  the  per- 

sistence of  the  ore  in  depth,  Mr.  C.  F.  W. 

Kup,  the  managing  director,  who  has  just  re- 
turned from  a  visit  to  the  mine,  informs  us  that 

both  in  quality  and  quantity  the  ore  is  equal 
to  anything  in  the  levels  above,  and  that  the 
proportion  of  arsenical  pyrites,  which  is  the 
gold  carrier,  is  if  anything  higher  than  ever. 

Bolivia. — As  reported  in  a  news  letter  from 
Oruro  published  in  the  May  issue,  the  Guggen- 
heimshave  acquired  the  Caracoles  tin  property 
in  the  Quimsa  Cruces  district.  It  is  now  stated 
that  the  Pacuni  and  Huanchaca  de  Inquisivi 
properties  have  also  been  acquired.  The  tin 
deposits  are  rich,  but  the  disadvantage  is  that 
they  lie  17,000  ft.  above  the  sea,  an  altitude 
which  few  white  people  can  endure.  A  techni- 

cal staff"  is  being  recruited  in  England. 
Colombia. —  During  the  year  ended  Sep- 

tember 30  last  the  Pato  company's  dredge 
extracted  gold  worth  $489,253  from  1,379,331 
cu,  yd.  of  ground.  This  was  a  yield  of  35| 
cents  per  yard,  a  much  higher  extraction  than 
was  expected.  Rich  patches  were  found  in 
several  places  between  drill-holes,  but  it  has  to 
be  remembered  that  over  most  of  the  area  there 

was  only  one  hole  in  ten  acres.  The  company's 
profit  was  ;^64,708,  against  which  ̂ 33,690  is 
charged  for  income  tax.  The  Oroville  Dredg- 

ing Co.  holds  all  the  shares.  The  Nechi  com- 

pany's dredge  treated  during  the  same  period 
1,386,525  cu.  yd.  of  ground  for  a  yield  of  gold 
worth  $536,551,  or  39  cents  per  yard.  The 

year's  profit  was  ;^61,994. 
Siberia. — A  cable  has  been  received  from 

Mr.  Lessig,  the  manager  of  the  Ridder  mine, 

the  property  of  the  Russo- Asiatic  Consoli- 
dated, to  the  effect  that  he  was  released  by  the 

Bolsheviks  on  April  4.  He  reports  that  the 

Riddermachine-shopand  the  railwayare  work- 
ing, and  that  the  Ekibastous  coal  mine  is  pro- 

ducing 4,000  tons  per  month.  Development 
work  has  been  resumed  at  the  Maikain  com- 

plex ore  deposit,  50  miles  from  Ekibastous. 
The  Orsk  company  reports  an  attack  on  its 

property.  Several  of  the  staff  have  been  killed 
and  the  two  dredges  have  been  badly  damaged. 

Spain. — The  labour  situation  is  bad  in  the 
south  of  Spain  owing  to  general  disaffection 
among  the  population.  Rio  Tinto  is  partly 
paralysed  by  a  strike.  At  one  time  is  was 
believed  that  the  strike  would  extend  to  the 

railways  and  even  to  the  banks,  but  so  far  this 
has  not  taken  place. 



THE  ST.  AGNES   MINING  DISTRICT 

By  JOHN   B.   FERN. 

The  author  gives  an  account  of  the  tin-mining  district  of  St.  Agnes,  on  the  north  coast  of 
Cornwall. 

Historical. — Mining  operations  in  the 
district  of  St.  Agnes,  principally  for  tin,  but 
also  formerly  for  copper,  have  been  carried  on 
almost  continuously  since  time  immemorial. 

The  period  of  greatest  activity  was  the  eigh- 
teenth century,  when  no  fewer  than  twenty-five 

different  mines  were  working  inthe  highly  min- 
eralized area  included  in  the  stretch  of  ground 

from  Chapelporth  to  Cligga  Head,  a  distance 
of  four  miles,  with  a  breadth  of  one  mile  from 
the  coast  line. 

Although  these  operations  have  been  from 
time  to  time  on  a  considerable  scale,  yet  even 

now,  to  quote  the  late  J.  H.  Collins,  a  recog- 
nized authority  on  the  ore  deposits  of  the 

county,  "  mining  there  may  be  said  to  be  in  its 
infancy,  and  more  especially  as  regards  tin. 
The  tin  already  wrought  is  certainly  a  mere 

fraction  of  what  remains  in  situ." 
Included  within  the  area  are  such  once  fa- 

mous mines  as  Royal  Polberro  Consols,  where 
were  recovered  as  long  ago  as  1750  masses  of 
tinstone  six  hundred  pounds  in  weight  and 

more  of  nearly  pure  tin  oxide,  and  where,  ac- 
cording to  old  writers,  the  tin  ore,  consisting 

principally  of  large-grained  crystals,  occurred 
in  such  quantities  in  several  parallel  and  con- 

tiguous veins  that  they  could  not  find  enough 
horses  in  the  neighbourhood  to  carry  it  to  the 
smelting  house,  and  its  abundance  first  led  to 
the  use  of  wheeled  carriages  for  that  purpose  ; 
West  Kitty  mine,  which  from  1879  to  1901, 

on  a  called-up  capital  of  ̂ 12,500,  paid  divi- 

dends amounting  to  £"135,600;  Wheal  Kitty &  Penhalls  United,  which  worked  almost 
continuously  for  over  a  century,  and  produced 
since  1853,  the  earliest  date  at  which  statistics 
are  available,  14,050  tons  of  tin  concentrates, 
sold  for  the  sum  of  ̂ 936,833. 

Most  of  the  mines  have  excellent  past  rec- 
ords, as  far  as  their  production  of  tin  is  con- 

cerned, the  causes  of  their  abandonment  being 
as  follow  :  violent  fluctuations  in  the  price  of 
tin,  which  fell  as  low  as  £^0  per  ton  of  black 
tin  in  1870-80,  when  many  of  the  mines  ceased 
operating  ;  lack  of  reserves  under  the  cost-book 
system  of  finance  to  meet  these  periods  of  de- 

pression, profits  being  divided  up  to  the  hilt 
every  four  months  without  regard  to  the  future; 
the  absence,  for  the  same  reason,  of  sufficient 
exploratory  development  to  counteract  the  ex- 

haustion of  deposits  already  in  course  of  de- 
pletion ;  and  inadequate  capital  for  develop- 

ment of  mines. 

The  general  history  of  these  mines  reflects 

the  many  disadvantages  of  the  cost-book  sys- 
tem, as  well  as  the  further  disadvantage  that 

all  financially  small  ventures  exhibit  whether 
they  be  cost-book  or  limited  liability.     The 
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Fig.  1. Mai'  of  Part  of  Cornwall,  showing  position  of 
St.  Agnes. 

former  system  undoubtedly  did,  when  a  small 

capital  only  was  involved,  possess  certain  ad- 
vantages for  a  group  of  partners  all  more  or 

less  acquainted  with  each  other  and  with  the 
mine  and  local  conditions ;  but  the  absence  of  a 

permanent  and  well-studied  policy,  the  temp- 
tation to  divide  profits  at  each  meeting  and  to 

avoid  the  provision  of  adequate  equipment  for 

future  earnings  and  particularly  for  the  de- 
ll 
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Fig.  3.     View  of  St.  Agnes,  with  Beacon  behind. 

velopment  of  new  ground  well  ahead  of  pres- 
ent needs,  together  with  the  entire  absence  of 

reserve  funds,  left  no  choice  to  the  companies 
but  to  close  down  in  times  of  severe  depression. 
Several  of  the  mines  seem  to  have  started  with 

only  sufficient  capital  to  make  an  ill-considered 
chance  bid  for  early  discovery,  out  of  the 
profits  of  which,  if  successful,  operations  on  a 

large  scale  might  be  initiated.  In  some  in- 
stances the  discovery  of  a  rich  and  extensive 

ore-shoot  early  in  the  progress  of  the  venture 
enabled  those  companies  which  exercised 
sufficient  self-restraint  to  correct  out  of  profits 

the  deficiency  of  capital.  These  fortunate  re- 
sults, however,  did  not  usually  obtain,  andmany 

of  the  ventures  closed  down  when  further  de- 
velopment became  essential. 

Geology. — Geologically  the  district  is  one 
of  exceptional  interest.  The  rocks,  which  have 
undergone  great  alteration  since  their  original 
deposition,  are  recognized  as  belonging  to  the 
Lower  Devonian  series,  and  consist  of  clay 
slates  or  killas  of  a  distinctly  sandy  character, 

passing  in  some  instances  into  soft  fine-grained 
sandstones,  having  silicious  or  cherty  members 
showing  a  banded  structure  that  are  evidently 

Fig.  4.     The  Cliffs  at  Trevaunance  Cove. 
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the  altered  remains  of  limestone  beds.  The 

general  dip  of  these  rocks  is  about  18°  to  the 
south-west,  with  a  strike  to  the  east-north-east. 

The  fundamental  rock  is  a  mass  of  granite, 
which  intrudes  at  St.  Agnes  Beacon  on  the 
western  side  of  the  area  and  at  Cligga  Head 
on  the  east,  the  killas  overlying  the  granite 
which  forms  the  connecting  link  between  these 

two  outcrops.  The  zone  or  aureole  of  meta- 
morphism  extends  some  hundreds  of  yards 

from  the  margin  of  the  granite,  the  killas  be- 
ing bleached,  and  spotted  with  andalusite.  At 

Cligga  the  granite  is  intersected  by  countless 
numbers  of  tin-bearing  quartz  veins,  from  J  in. 
to  6  in.  in  width  and  from  a  few  inches  to  a 

few  feet  apart,  more  or  less  parallel,  and  with 
a  strike  and  dip  conforming  with  that  of  the 
main  tin  lodes.  On  either  side  of  each  vein 
and  between  the  granite  and  the  quartz  is  a 
band  of  greisen,  or  altered  granite,  composed 
of  quartz  and  mica  minus  the  felspar,  while  the 
granite  itself  is  often  partially  decomposed. 

These  veins  also  traverse  the  adjacent  killas 
but  do  not  contain  tin  in  such  quantities  in  the 

killas  as  in  the  granite,  the  latter  where  ex- 
posed in  the  cliffs  having  been  honeycombed 

by  the  old  workers  in  their  search  for  tin. 
Along  the  northern  margin  of  the  area  is  a  large 

dyke  or  elvan  of  quartz-porphyry,  which  may 
be  traced  along  the  cliffs  and  apparently  main- 

tains an  uninterrupted  course  through  each  of 
the  zones  affected  by  the  granite  intrusions. 
Included  within  the  walls  of  the  dyke  at  St. 
Agnes  Head  are  masses  of  greisen,  evidence 

that  the  intrusion  of  the  quartz-porphyry  was 
posterior  to  the  alteration  of  the  intrusive 

granite  masses.  This  elvan  has  been  little  ex- 
plored, but  where  quarrying  for  the  elvan  stone 

has  been  carried  on  small  quantities  of  tin  have 

been  found.  Altogether  the  geological  condi- 
tions are  such  as  are  recognized  to  be  the  most 

favourable  for  ore  deposition  in  lodes. 
Tin  Lodes. — No  fewer  than  six  series  of 

fissure  veins  traverse  this  formation  in  the 
following  sequence  : 

(1).  Oldest  tin  lodes  underlying  north  with 

a  general  strike  20°  north  of  east. 
(2).  Secondary  tin  lodes,  usually  underlying 

north  but  occasionally  south,  and  coursing  20" 
north  of  east. 

(3).  Copper  lodes,  generally  of  southern  un- 
derlie and  east  and  west  strike. 

(4).  Caunter  tin  and  copper  lodes  striking 

from  40°  to  60°  north  of  east  and  dipping  south- east. 

(5).  Slides  underlying  south  and  coursing 
approximately  east  and  west. 

(6).  Cross  courses,  dipping  usually   to  the 

east,  but  occasionally  to  the  west  and  striking 
north  and  south. 

The  first  series  comprises  the  main  tin  lodes, 
which  range  in  thickness  from  a  few  inches  to 
several  feet,  the  average  being  about  30  in. 
These  lodes  seldom  have  well-defined  walls. 
There  is  usually  a  leader  with  capel  on  each 
side,  the  whole  being  enclosed  in  a  disordered 
andmetamorphosedkillascountry.  The  leader, 

//or6h, 

Fig.  5.  Cross  Section  through  Polberro  Shaft. 

containing  cassiterite,  quartz,  iron  pyrites, 

chlorite,  schorl,  and  tourmaline,  varies  in  thick- 
ness up  to  20  in.  or  more  and  is  often  extremely 

rich  and  in  some  cases  nearly  pure  cassiterite. 

The  capel  is  occasionally  absent  and  is  some- 
times found  only  on  one  side  of  the  leader,  but 

usually  on  both.  It  is  a  highly  altered  killas, 
a  killas  which  has  been  acted  upon  by  mineral 
solutions  and  changed  from  a  slaty  or  sandy 
rock  into  a  hard  compact  mass  of  quartz  and 
schorl,these  minerals  being  arranged  in  streaks 
following  the  original  lines  of  stratification  of 
thekillas,  and,  in  addition,  it  contains  numerous 
branches  of  cassiterite,  tourmaline,  chlorite, 
iron  pyrites,  and  blende.  This  capel,  or  highly 

mineralized  killas,  extends  into  the  surround- 
ing country  rock  for  variable  distances,  often 

to  several  feet,  and  sometimes  contains  more 
cassiterite  than  the  actual  leader.  In  mining 
it   is  worked  out  with  the  leader  up    to  the 
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Fig.  6.     View  looking  up  Trevaunance  Valley. 

point  at  which  it  becomes  unpayable,  and  con- 
sequently its  working  width  varies  from  time 

to  time  with  the  price  of  the  metal  and  the  cost 
of  stoping  and  treatment. 

In  the  second  series  are  the  tin  lodes  which 
fault,  and  were  consequently  formed  subsequent 
to,  the  lodes  of  the  first  series,  the  lode  charac- 

teristics of  the  two  series  being  identical. 

The  third  series  embraces  the  principal  cop- 
per lodes,  which  fault,  but  have  much  in  com- 
mon with,  the  lodes  of  the  preceding  series, 

with  the  exception  that  their  chief  metalliferous 
component  is  chalcopyrite. 

The  fourth  series  contains  the  tin  and  cop- 
per lodes,  which  course  at  an  angle  of  about 

45°  north  of  the  general  east  and  west  strike, 
and  fault  slightly  all  the  lodes  of  the  three 
former  series.  These  lodes  are  in  general  of 
little  value,  except  at  their  intersection  with 
other  lodes,  possibly  having  served  to  enrich 
the  lodes  they  intersect  and  fault. 

The  fifth  series  comprises  the  slides  or  fault 

veins,  composed  mainly  of  quartz  with  some- 
times small  quantities  of  iron  pyrites  and 

blende,  and  varying  in  width  from  a  few  inches 
to  several  feet.  These  have  been  little  ex- 

plored, having  where  intersected  contained  no 
mineral  in  quantities  of  sufficient  value  to  jus- 

tify exploitation.  Their  effect  is  to  fault,  some- 
times for  such  considerable  vertical  distances 

as  200  ft.,  all  the  lodes  of  the  preceding  series. 
All  the  faults  mentioned  above  are  normal 

faults,  caused  by  the  descent  of  the  hanging 
wall  of  the  intersecting  vein.  An  excellent 
example  of  the  first,  second,  third,  and  fifth 

series,  and  the  result  of  the  faulting  is  illus- 
trated by  a  cross  section  through  Polberro 

shaft  (see  Fig.  5)  where  Bradley's  lode,  a  tin 
lode  of  the  first  series,  is  faulted  by  the  south 
tin  lode  of  the  second  series,  both  being  again 
faulted  by  the  copper  lode  of  the  third  series, 
and  finally  all  being  in  turn  faulted  by  the  slide 
of  the  fifth  series. 

The  continued  formation  of  useful  lodes  up 

to  the  fourth  series  has  resulted  in  repeated  en- 
richment of  the  earlier  members  of  the  series, 

and  has  given  rise  to  a  great  concentration  of 
mineral  wealth  in  a  comparatively  small  area 
of  ground. 

In  the  sixth  series  are  the  cross-courses,  or 
fault  veins,  which  strike  approximately  at  right 
angles  to  the  veins  of  the  other  five  series  and 
fault  them  all  in  the  direction  of  their  strike. 
These  cross-courses  are  composed  to  a  large 

extent  of  crystallized  quartz  and  contain  noth- 
ing of  commercial  value  as  far  as  has  at  pres- 
ent been  ascertained.  They  vary  in  width 

from  a  few  inches  to  several  feet  and  are  some- 
times split  into  branches  covering  several 

fathoms.  They  generally  underlie  to  the  east 

at  an  angle  of  from  60°  to  80°  from  the  hori- 
zon, the  tendency  being  to  flatten  with  depth. 

A  correct  knowledge  of  the  result  of  faulting 

by  these  cross-courses  is  very  essential  to  the 
economical  development  of  the  mines  of  the 
district,  and  as  the  effect  produced  has  in  the 
past  been  misunderstood,  partly  through  lack 
of  sufficient  data,  I  propose  to  explain  the  facts 
relative  to  faulting  by  cross-courses  in  some 

detail. 
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Faulting  by  Cross-Courses.  —  The 
theory  hitherto  held  has  been  that  the  faulting 
was  caused  by  a  direct  descent  of  the  hanging 
wall  of  the  cross-courses,  the  result  of  the 
downthrow  by  a  cross-course  dipping  east  be- 

ing to  heave  a  north-dipping  lode  to  the  right 
hand,  and  a  south-dipping  lode  to  the  left. 
This  is  only  a  theory,  however,  and  apparently 
the  actual  result  of  faulting  by  a  cross-course 
on  two  lodes  of  opposite  underlie  had  beencom- 
pletely  overlooked  by  those  who  advanced  the 

/Vori/i. 

Fig.  7.    Actual  Cross-Sections  on  each  side  of  the 
Main  Cross-Course  dipping  East  in  a  complicated 

AREA  AT  Wheal  Kitty  and  Penhalls  United. 
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Fig.  8.     Assumed  Section  of  the  Lodes  in  Fig.  7  in 
position    they    would     occupy    according    to    the 

Downthrow  Theory. 

argument.  A  study  of  the  map  showing  the 
lodes  and  cross-courses  of  the  district  (Fig.  2) 
indicates  both  the  north  and  south  underlying 
lodes  to  have  been  heaved  to  the  right  hand. 

P'ig.  7  shows  actual  cross-sections  on  each 
side  of  the  main  cross-course  dipping  east  in  a 
complicated  area  at  Wheal  Kitty  &  Penhalls 
United.  In  this  figure  the  section  west  of  the 

cross-course  is  indicated  by  continuous  lines, 
that  east  of  the  cross-course  by  dotted  lines, 
while  the  cross-course  is  assumed  to  be  in  the 
plane  of  the  paper.     A  study  of  this  figure 

shows  the;  direction  of  fault  movement  by  the 

cross-courseto  be  wholly  lateral,  both  the  slides 
a  and  b  and  the  sections  of  lode  c,  d,  and  e 
being  throAvn  south  an  equal  distance. 

In  comparison,  Fig.  8  shows  again  the 
section  west  of  the  cross-course  in  continuous 
lines,  with  an  assumed  section  east  of  the 
cross-course  and  on  the  downthrow  theory  in 
dotted  lines,  from  which  it  is  apparent  that, 
if  a  downthrow  occurred,  the  slides  a  and  h 
would  be  heaved  to  the  north  and  the  sections 

of  lode  c,  d,  and  e  to  the  south.  In  view  of 
these  actual  facts  revealed  by  survey  of  mine 
developments,  it  is  obvious  that  the  faulting 
cannot  have  been  produced  by  the  descent  of 

the  hanging  wall  of  the  cross-course.  From 
numerous  obseivations  I  am  convinced  that 

the  movement,  as  far  as  this  particular  dis- 
trict is  concerned,  is  entirely  lateral,  cross- 

courses  dipping  east  moving  all  veins  crossing 
their  strike  to  the  right  hand,  those  dipping 
west  to  the  left  hand,  no  matter  from  which 

side,  east  or  west,  the  cross-course  is  ap- 

proached. 
This  is  beyond  theory,  and  as  a  practical 

example  of  its  correctness  and  importance  I 
may  mention  that  a  few  years  ago,  in  the 
Vottle  section  of  Wheal  Kitty,  a  very  pro- 

ductive vertical  lode  encountered,  and  was  cut 

off  by,  the  main  cross-course.  The  downthrow 
theory  was  applied,  and  it  was  consequently 
assumed  that,  being  a  vertical  lode,  the  dis- 

placement caused  by  the  supposed  descent  of 
the  hanging  wall  of  the  cross-course  would 
have  little  effect,  viewed  from  the  strike  of  the 
lode,  and  that  the  corresponding  portion  of 
the  lode  would  be  found  almost  immediately 

adjacent  on  the  other  side  of  the  cross-course. 
The  latter  was  driven  through,  but  the  con- 

tinuation of  the  lode  was  not  discovered  as 

expected,  and,  after  a  series  of  short  cross-cuts 
had  been  put  out  north  and  south,  the  project 
was  abandoned,  it  being  considered  that  the 
lode  had  petered  out.  Some  time  later  I  had 
an  opportunity  of  testing  my  contention  that 
the  heave  was  in  a  lateral  direction.  A  cross- 

cut was  driven  40  fm.  to  the  right  hand,  the 
cross  course  dipping  east,  and  the  eastern 
section  of  the  lode  was  intersected,  it  having 
been  heaved  laterally,  as  I  anticipated,  exactly 
the  same  distance  as  the  flat  lodes  in  the 

vicinity.  Unfortunately  for  us,  the  old  men 
had  approached  this  section  of  lode  from 
another  direction  some  hundred  or  more  years 

previously,  leaving,  however,  no  record  or 
outward  trace  of  their  operations,  with  the 
result  that  the  payable  ore  was  found  to  have 
been  worked  out. 
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Characteristics  of  the  Lodes. — 
Most  of  the  principal  producing  lodes  are  flat, 

from  20°  to  35°  from  the  horizon  being  the 
rule,  and  the  effect  of  the  faulting  by  the  east 
and  west  series,  viewed  from  the  outcrop,  is 
to  constantly  heave  up  the  lodes  in  the  direc- 

tion of  their  dip,  so  that  a  very  large  area  of 
lode  is  available  at  comparatively  shallow 
levels. 

For  instance,  in  both  the  West  Kitty  and 
Wheal  Kitty  mines  over  500  fm.  of  the  main 
lode  is  available  at  a  total  vertical  depth  of 
only  130  fm.  This  is  well  illustrated  in  a 
generalized  transverse  section  through  Wheal 
Kitty  &  Penhalls  mines,  Fig.  9.  The  deepest 
workings  at  Royal  Polberro  Consols  are  only 
60  fm.  vertically  below  adit,  which  is  at  sea- 
level,  40  fm.  below  surface.  This  mine  at  one 

time  employed  over  2,000  people,  and  the  ex- 
cavations have  been  so  numerous  and  exten- 

sive that  a  mass  of  rock  extending  over  several 
acres  and  from  the  surface  to  sixty  fathoms 
deep  is  slowly  subsiding. 

The  net  result  of  the  double  faulting  by 
both  east  and  west  veins  and  cross-courses  is 
to  break  up  the  lodes  into  relatively  small 
blocks,  and  as  a  consequence  the  amount  of 
dead  development  necessary  to  open  up  ade- 

quate reserves  of  stoping  ground  is  greater 
than  would  be  required  but  for  these  disturb- 

ances. From  a  commercial  standpoint,  how- 
ever, this  is  off-set  by  the  fact  that  the  lodes 

are  more  than  ordinarily  rich  in  the  vicinity 
of  the  faults,  and  this  enrichment  much  more 

than  compensates  for  the  extra  dead  develop- 
ment necessary  to  pick  up  the  faulted  portions 

of  the  lodes.  Moreover,  the  lodes  are  often 
encountered  at  several  successive  points  along 
the  same  cross-cut  where  the  latter  happens 
to  cross  one  or  more  of  the  fault  planes,  and 
thus  the  cross-cut  serves  for  a  greatly  in- 

creased area  of  stoping  ground.  The  tin  con- 
tents of  the  lodes  are  in  general  very  unevenly 

distributed,  although  there  are  certain  large 
and  fairly  well  defined  shoots  of  ore,  among 
which  may  be  instanced  a  section  of  West 
Kitty  lode  in  the  Wheal  Kitty  and  West 
Kitty  mines  which  was  consistently  rich  and 
of  even  character  for  a  lateral  distance  of  300 

fm.  and  to  a  depth  of  200  fm.  on  the  underlie 
of  the  lode.  Away  from  these  rich  shoots, 
however,  the  patchiness  of  the  distribution  of 
the  tin  in  the  lodes  is  such  that  one  can  never 

safely  reckon  on  uniformity  in  the  composition 
of  any  block  of  ore  developed  on  three  or 
more  sides  if  of  any  size.  It  is  just  as  likely 
that  a  block  estimated  on  drivage  results  to 
be  rich  may  develop  a  poor  core  in  the  middle 
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as  that  another  block  esteemed  poor  may  be 

found  to  contain  a  kernel  of  payable  tin 

ground.  This  indicates  the  necessity  of  cut- 

ting up  the  ground  into  small  blocks  and  un- 
dertaking a  large  amount  of  development 

work  ahead  of  the  stoping  faces  to  keep  up 

uniformity  in  the  tonnage  and  yield  of  the  ore. 

Outcrop  on  the  Cliffs. — An  interest- 

ing feature  of  the  cliffs  at  St.  Agnes  is  the 

exposure  of  numerous  lodes,  slides,  and  cross- 

courses,  and  many  actual  examples  of  fault- 

ing by  the  two  latter  may  be  seen  from  the 

beaches,  for  which  reason  the  district  is  much 

sought  after  by  students  of  geology. 

A  very  rich  lode  traverses  the  small  bay 
between  the  Trevaunance  and  Trevellas 

beaches,  and  outcrops  just  beyond  the  normal 

low-water  mark.  In  years  past  this  lode  was 

worked  from  the  beach  when  the  tides  were 

sufficiently  low  to  allow  of  its  being  attacked, 

and  the  ore  obtained  was  of  such  richness 

and  purity  that  it  was  sent  direct  to  the  smelt- 
ing works.  In  course  of  time  the  workings 

reached  a  depth  at  which  it  was  impossible 

to  evacuate  the  water  therefrom  in  the  limited 
period  between  the  ebb  and  flow  of  the  tide, 
and  the  work  was  consequently  abandoned. 
The  sand  and  pebbles  of  the  beaches  contain 

large  quantities  of  ore  from  the  lode,  disin- 
tegrated by  the  action  of  the  sea,  and  the 

beaches  have  been  for  many  years  and  are  at 

present  being  worked  by  streamers  with  con- 
siderable profit.  The  lode  appears  to  be 

vertical  and  a  cross-cut  to  intersect  it  was 
driven  north  from  Penhalls  mine  at  a  depth 
of  60  fm.  below  the  sea-level,  reaching  a  point 

beneath  the  position  of  the  lode's  outcrop 
without  meeting  the  lode,  where  the  cross-cut 
was  discontinued.  It  is  more  than  probable, 

however,  that  somevvhere  between  the  sea- 
level  and  this  depth  the  lode  has  been  faulted 

by  a  south-dipping  vein  and  thrown  further 
north,  and  it  would  be  necessary  to  extend  the 
cross-cut  a  distance  corresponding  with  this 
displacement  to  intersect  the  lode.  Two 

photographs  of  cliff  outcrops  are  given  here- 
with in  Figs.  10  and  11.  In  each  case  a  sketch 

is  appended  by  means  of  which  the  outcrops 

Explanatory  ofFFig.  10. Explanatory  of  Fig    11. 
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Fig.  12.     Sara's  Shaft,  Wheal  Kitty  &  Penhalls  United. 

can  be  traced  on  the  photographs.  Fig.  10  is 
a  view  of  a  portion  of  the  cliff  adjoining  St. 
Agnes  beach,  and  shows  the  outcrop  of  a 

south-dipping  tin  and  copper  lode.  The  lode 
is  6  ft.  wide  and  contains  a  well  defined  branch 
of  cassiterite  and  several  branches  of  chalco- 
pyrite.  Its  outcrop  may  be  traced  across  the 
beach  and  into  the  cliffs  on  each  side  of  the 

bay.  Fig.  11  is  a  view  of  a  portion  of  the 
cliffs  adjoining  St.  Agnes  beach,  showing  the 

actual  faulting  of  a  north-dipping  tin  lode  by 
a  slide,  the  latter  dipping  toward  the  bottom 

right-hand  corner  of  the  picture.  The  lode  is 
faulted  at  its  intersection  by  the  slide,  and  the 
section  of  the  lode  south  or  to  the  right  hand 
of  the  slide  is  heaved  in  a  downward  direction 
a  distance  of  six  feet. 

The  Mines.— During  the  past  few  years 
St.  Agnes  has  been  under  a  cloud,  and  only 
two  mines  of  note  have  been  working,  namely, 
Wheal  Kitty  &  Penhalls  United,  and  West 
Kitty,  of  whose  history  a  brief  record  follows. 
Wheal  Kitty,  situated  between  the  Tre- 

vaunance  and  Trevellas  valleys,  and  bounded 
on  the  north  by  Penhalls  and  the  coast  and 
on  the  east  by  Blue  Hills  mine,  includes  a 
number  of  ancient  mining  setts  and  is  recorded 
to  have  employed  258  people  as  long  ago  as 
1838.  The  principal  lodes,  known  as  the 
Wheal  Kitty  and  West  Kitty  lodes,  have  an 

average  dip  of  30°  from  the  horizon  and  run 
parallel  through  the  property  at  a  vertical 
distance  apart  of  about  30  fm.  They  have 
been  extensively  worked  in  a  lateral  direction 
and  almost  from  their  outcrops  to  a  depth  of 
130  fm.  vertically  from  the  surface,  at  which 
point  a  slide  was  encountered  in   1906.     At 

this  time,  after  periods  of  brilliant  prosperity 
and  others  of  adversity,  the  old  cost-book  com- 

pany came  to  an  end,  and  a  limited  liability 
company  was  formed  with  the  object  of  also 
acquiring  the  Penhalls  sett  to  the  north  of 
Wheal  Kitty,  which  contains  the  downward 
extension  of  the  Kitty  lodes,  and  sinking  a 
new  shaft  on  the  boundary  of  the  two  pro- 

perties to  intersect  the  continuation  of  the 
main  lodes  north  of  the  great  slide.  This 

was  effected,  and  Sara's  shaft,  the  largest  and 
best-equipped  shaft  in  the  district,  and  one  of 
the  finest  in  the  county,  after  passing  through 
the  Pink  lode  (Penhalls  main  lode)  and  the 
Stamps  lode,  reached  the  heaved  northern 
section  of  the  main  Wheal  Kitty  lode  at  120 
fm.  from  surface. 

At  this  level  the  lode  for  some  distance 

west  was  exceptionally  rich.  The  backs  on 
it,  however,  were  limited  to  about  20  fm.  in 
extent  by  the  position  of  the  main  slide  (see 
Fig.  9),  south  of  which  the  lode  was  worked 
out,  and  the  area  of  stoping  ground  available 
was  further  shortened  by  the  slide  making  an 
acute  angle  with  the  strike  of  the  lode,  event- 

ually cutting  the  latter  out  altogether  at  this 
level.  It  then  became  necessary  to  further 
sink  the  shaft,  but  the  resources  of  the  com- 

pany were  exhausted.  The  original  capital, 
provided  mainly  in  small  instalments  spread 
over  many  years  and  amounting  to  ̂ 22,227, 
was  never  sufficient  to  sink  and  equip  the 
shaft  to  the  120  fm.  level,  this  work  being 
completed,  together  with  the  provision  and 
erection  of  a  new  20  head  Californian  bat- 

tery, out  of  profits  earned  in  other  sections  of 
the  mine.     Up  to  December,  1915,  the  profit 
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earned  amounted  to  ;^18,363,  after  paying 
£6,712  in  royalties,  and  of  this  profit  only 

£1X15  was  distributed  in  dividends,  the  re- 
mainder being  spent  in  equipment. 

Pending  the  provision  of  further  capital, 
operations  were  confined  to  the  less  rich  lodes 
above,  but  the  intervention  of  the  war,  with 
its  heavy  depletion  of  the  underground  labour 
force,  as  much  as  60%  being  recruited  from 
Wheal  Kitty  &  Penhalls,  led  to  the  inevitable 
curtailing  of  essential  development  to  meet 
the  proportionately  increased  standing  charges 
and  ultimately  to  the  suspension  of  operations 
at  the  end  of  1918.  All  the  machinery,  how- 

ever, is  up  to  the  present  intact,  and  although 
the  mine  is  filled  with  water,  its  unwatering 
should  not  be  a  matter  of  any  great  difficulty. 

Wheal  Kitty  lode,  nothing  has  been  done  in 
it  since.  The  mine  includes  several  ancient 

mining  setts,  and  is  remarkable  for  its  scores 

of  old  shafts  and  rare  and  beautiful  toad's-eye 
tin.  Although  it  was  extensively  worked  at 
a  time  when  the  price  of  black  tin  ranged 

from  ̂ 40  to  £'70  per  ton,  it  has  only  now 
reached  a  depth  of  60  fm.  vertically  below 
adit,  and  is  not  exhausted  even  at  shallow 
levels.  It  is  recorded  to  have  sold  during  the 
period  from  1859  to  1884,  3,601  tons  of  tin 

concentrates  for  the  sum  of  £"213,658,  the 
previous  sales,  though  large,  not  having  been 
recorded.  The  principal  lodes  worked  were 
the  Pink  and  Top  lodes,  which  are  thrown  up 

to  a  shallow  depth  by  a  series  of  south-dip- 
ping slides,  and  in  addition  there  were  worked 

iVortlv. 
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Fig.  13.     Section  through  Penhalls  Shaft. 

as  the  new  Sara's  shaft  workings  are  not 
extensive  and  are  dammed  off  from  the  old 

Wheal  Kitty  workings.  The  main  shaft  is 
15  ft.  by  7  ft.  inside  timbers,  and  is  equipped 

with  a  65  in.  Cornish  pumping  engine,  operat- 
ing 18  in.  pitwork,  together  with  powerful 

winding  engines,  capstan  engine,  and  air  com- 
pressor. The  milling  and  dressing  plant  con- 

sists of  a  newly  erected  20  head  Californian 
battery,  concentrating  tables,  slime  plant,  and 
calciner.  It  is  a  thousand  pities  that,  with 
most  of  the  spade-work  completed,  a  mine  of 
such  pro\'ed  possibilities  should  languish  for 
need  of  adequate  capital. 
The  Penhalls  mine,  mentioned  above  in 

connection  with  Wheal  Kitty,  ceased  working 
thirty  years  ago,  and  with  the  exception  of 

sinking    Sara's   shaft    and    intersecting    the 

less  extensively  a  series  of  vertical  and  steeply 

south-dipping  lodes.  These  are  illustrated  in 
Fig.  13,  a  section  through  Penhalls  engine 
shaft,  which  shows  the  Pink  and  Top  lodes 

faulted  by  the  vertical  lodes  and  the  subse- 
quent faulting  of  all  the  slides.  This  is 

incidentally  an  example  of  complex  faulting 
probably  unequalled  in  any  other  locality. 

The  chief  prospective  value  of  Penhalls  con- 
sists in  the  fact  that  throughout  the  whole  area 

it  must  contain  the  downward  extension  of  the 
Wheal  Kitty  and  West  Kitty  lodes,  both  of 
which  must  necessarily  be  thrown  up  north  by 
the  series  of  slides  in  exactly  similar  fashion  to 
the  two  uppermost  lodes,  but  at  a  depth  which, 
although  in  reality  trifling,  was  not  reached  by 
any  of  the  old  workings  in  Penhalls  mine. 

West  Kitty  mine  is  situated  on  the  eastern 



JULY,    1920 

21 
side  of  St.  Agnes  Beacon  and  directly  beneath 
the  town  of  St.  Agnes.  It  is  bounded  on  the 
north  by  Polberro  mine  and  is  divided  on  the 
west  from  Wheal  Kitty  &  Penhalls  by  Tre- 
vaunance  valley.  Its  production  from  1881  to 
1916  amounted  to  11,124  tons  of  tin  concen- 

trate of  the  value  of  ̂ 773,211,  and  there  is 
little  doubt  that  if  the  production  prior  to  1881, 
of  which  there  is  no  record,  was  included,  the 
total  would  be  well  over  one  million  sterling. 

The  principal  lodes  are  identical  with  those 
of  its  neighbour,  Wheal  Kitty,  and  have  been 
worked  precisely  as  in  the  latter  to  a  depth  of 

At  this  time  West  Kitty  became  merged  in- 
to a  company  called  the  St.  Agnes  Consolidated 

Mines,  Ltd.,  a  concern  with  large  ideas  and 
little  capital,  which  was  formed  to  amalgamate 
and  work  all  the  mines  in  the  vicinity  of  West 
Kitty,  with  the  exception  of  Wheal  Kitty  & 
Penhalls.  The  profits  of  West  Kitty  went  to 
finance  the  prospecting  of  these  other  mines, 
with  the  result  that  when  it  became  essential 
to  further  sink  Friendly  shaft,  the  necessary 
funds  were  not  available,  and,  with  the  added 
difficulties  caused  by  the  war,  the  mine  was 
forced  to  cease  operations  in  October,  1916. 

The  Beach  at  St.  Agnes. 

130  fm.  vertically  to  the  great  slide.  In 

1909,  after  many  years  of  remarkable  pros- 
perity, the  production  of  the  mine  declined,  and 

the  old  cost-book  company  was  converted  into 
a  limited  liability  company.  Under  this  com- 

pany the  sinking  of  Friendly  shaft,  which  oc- 
cupied a  position  relative  to  the  lodes  exactly 

similar  to  Sara's  shaft  in  Wheal  Kitty,  was 
continued  for  the  purpose  of  intersecting  the 
main  lode  north  of  the  great  slide.  The  lode 
was  met  at  a  depth  of  130  fm.  and  fully 
justified  the  reputation  of  its  counterpart  in  the 

southern  section  of  the  mine,  averaging,  accord- 
ing to  the  reports  of  the  management,  112  lb. 

of  tin  oxide  per  ton  of  ore  over  a  width  of  three 
feet. 

Every  mining  man  connected  with  the  St- 
Agnes  district  has  long  thought  that  the  right 
policy  to  pursue  in  any  future  working  of  these 
mines  would  be  to  amalgamate  into  one  con- 

cern Wheal  Kitty,  Penhalls,  West  Kitty,  and 
Polberro,  the  latter  containing  the  downward 

extension  of  the  West  Kitty  lodes  and  occupy- 
ing the  same  position  relative  to  West  Kitty 

as  does  Penhalls  to  Wheal  Kitty.  W^ith  such 
an  amalgamation,  coupled  with  adequate  capi- 

tal, under  efficient  and  economical  manage- 
ment, and  provided  that  reserves  of  stoping 

ground  were  maintained  without  depletion  by 
a  due  proportion  of  development  work,  the 
prospects  of  success  would  be  unequalled  in 
the  county. 



ELECTRO-DEPOSITION  OF  GOLD  AND  SILVER 
FROM  CYANIDE  SOLUTIONS. 

A  discussion  of  the  late  Professor  S.  B.  Christy's  work  on  the  electro-precipitation 
of  gold  and  silver  from  cyanide  solutions. 

J.   E.   CLENNELL.    B.Sc,   Assodnst.M.M. 

Infrodt4ctory. 
A  melancholy  interest  attaches  to  Bulletin 

No,  150  published  by  the  United  States 
Bureau  of  Mines,  in  which  the  late  Professor 
Samuel  Benedict  Christy  details  the  results  of 

his  investigations  on  the  electro-deposition  of 
gold  and  silver  from  cyanide  solutions.  As 
stated  in  the  introduction,  this  publication 
represents  work  carried  on  at  intervals  for 
twenty  years,  largely  at  the  University  of 
California.  The  latest  references  in  the  report 

bring  the  investigation  down  to  the  year  1915 
(see  p.  38),  so  we  may  assume  that  this  matter 
was  still  occupying  the  attention  of  Professor 

Christy  up  to  the  time  of  his  death,  and  repre- 
sents his  latest  contribution  to  technical  know- 

ledge. The  present  writer  first  made  the  per- 
sonal acquaintance  of  Professor  Christy  in 

1897,  at  which  time  he  (Christy)  had  already 
made  important  researches  on  the  solution  and 
precipitation  of  the  cyanide  of  gold,  and  in  the 
latest  conversation  he  had  with  him  at  Berkeley, 

shortly  before  his  death,  the  subject  of  electro- 
lytic precipitation,  and  more  particularly  the 

regeneration  of  cyanide  in  that  process,  came 
under  discussion.  The  subject  is  therefore 

obviously  one  to  which  this  well-known  in- 
vestigator devoted  a  large  amount  of  thought 

and  labour  during  the  greater  part  of  his  career, 
and  his  conclusions  therefore  merit  the  serious 

attention  of  all  who  are  interested  in  this  prob- 
lem. 

After  giving  a  brief  summary  of  previous  in- 
vestigations (pp.  7  to  26),  Professor  Christy 

details  the  experiments  which  led  to  the  de- 
velopment of  his  own  process,  and  the  rest  of 

the  bulletin  is  mainly  devoted  to  a  description 
of  tests  made  to  determine  the  best  working 

conditions  for  that  process,  and  the  various  im- 
provements in  the  same  suggested  by  the  re- 

sults obtained. 

In  discussing  the  early  history  of  electro  de- 
position (p.  8)  it  is  rather  remarkable  that  no 

reference  is  made  to  the  Elkington  Patent 
(British  Patent  No.  8,447,  Sept.  25,  1840), 
which,  although  not  referring  to  the  treatment 

of  ores,  clearly  disclosed  the  electro-deposi- 
tion of  gold  and  silver  from  cyanide  solutions. 

This  is  more  than  26  years  prior  to  Rae's  pa- 
tent, the  earliest  to  which  Christy  refers. 

On  the  same  page  he  announces  the  purpose 

of  the  report  as  follows  :  "  To  give  an  outline 
of  some  of  these  (electrolytic)  methods  as  well 
as  to  show  the  relative  advantages  of  the  zinc 
and  the  electrical  methods  of  recovering  gold 

and  silver  from  cyanide  solutions."  Unfortu- 
nately the  latter  purpose  is  very  imperfectly 

carried  out  in  the  course  of  the  pamphlet, 
though  it  is  obviously  the  essential  point  of  the 
whole  matter.  However  excellent  from  a 

technical  point  of  view  the  process  of  Professor 

Christy  or  any  other  may  be,  it  is  of  no  practi- 
cal value  unless  it  can  compete  commercially 

with  the  existing  methods  of  precipitation  by 
means  of  zinc  shavings  or  zinc  dust.  Much 
trouble  is  taken  in  this  bulletin  to  demonstrate 

the  superiority  of  the  Christy  process  over  the 
Siemens  &  Halske  and  other  electrical  pro- 

cesses, but  this  is  a  matter  of  secondary  inter- 
est, since  none  of  these  processes  are  now,  and 

few  have  ever  been,  in  operation  on  a  working 
scale. 

A  number  of  experiments  are  described  in 
detail,  with  diagrams  giving  the  essential  data 
in  graphic  form,  and  the  paper  contains  a  vast 
amount  of  interesting  and  useful  material,  but 
the  tests  given  are  all  on  a  small  scale  and  it 

cannot  be  said  that  the  process  has  been  ade- 
quately tried  out  under  working  conditions. 

The  points  which  need  to  be  definitely  estab- 
lished before  finally  deciding  on  its  merits  are  : 

Will  the  process  give  results  in  continuous 
operation  identical  with  those  obtained  at  the 
start  ?  Will  the  electrodes  resist  the  action  of 
the  current  and  the  electrolyte  after  prolonged 

use  ?  Is  the  process  more  economical  in  opera- 
tion than  other  known  methods  of  precipitation  ? 

The  data  presented  do  not  afford  a  complete 

answer  to  any  of  these  questions,  but  the  re- 
sults detailed  are  sufficiently  encouraging  to 

warrant  further  investigation  along  the  same 
lines. 

Review  of  Previous  Processes. 

Processes  are  reviewed  (p.  13)  in  which  an 
attempt  is  made  to  dissolve  the  precious  metals 
in  cyanide  and  precipitate  them  by  electrolysis 
in  the  same  vessel,  in  presence  of  the  ore-pulp, 
so  as  to  avoid  filtration  or  decantation.  These 

methods  are  condemned  as  impracticable,  ow- 
22 
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ing  (l)  to  the  high  electrical  resistance  of  the 
mixture  of  solution  and  non-conducting  par- 

ticles, (2)  to  the  scouring  action  of  the  ore 
particles  on  the  deposit. 

An  important  point  in  connection  with  the 
theory  of  electro-deposition  was  cleared  up  (see 
pp.  15,  16),  namely,  the  valency  of  gold  in 

cyanide  solutions.  Christy's  results  prove  that 
the  metal  is  monovalent,  not  as  most  authori- 

ties had  previously  stated,  trivalent.  Theoreti- 
cally, a  current  capable  of  precipitating  1  gm, 

of  silver  should  precipitate  I'SS?  gm.  of  gold 
on  the  assumption  that  gold  is  monovalent,  or 

0'612  gm.  if  trivalent.  The  actual  figure  ob- 
tained was  1*802,  a  little  gold  being  redissolved 

by  the  free  cyanide  necessarily  present. 
The  weak  points  of  the  Siemens- Halske 

process  and  the  reasons  which  ultimately  led 
to  its  abandonment  are  discussed  (pp.  17-20). 
The  large  size  of  the  boxes  used  in  that  pro- 

cess wasdeterminedby  the  necessity  of  avoiding 
short  circuits,  due  to  the  excrescences  formed 

by  corrosion  of  the  anodes,  and  was  unavoid- 
able with  the  form  of  the  process  in  use  in 

South  Africa.  The  low  electrical  efficiency, 
estimated  by  Professor  J.  W.  Richards  as  not 

more  than  0'6%,  and  by  Christy  himself  at  0'3 
to  0'4%,  is  also  pointed  out. 

Details  are  given  (pp.  25-26)  of  experiments 
with  the  Keith  process,  but  the  results  of  these 
tests  soon  showed  that  electrical  processes 
using  mercury  were  not  likely  to  be  successful 
with  cyanide  solutions,  except  for  the  recovery 
of  coarse  gold.  The  drawbacks  enumerated 
are  :  (l)  the  use  of  a  large  amount  of  expensive 
metal,  difficult  to  handle  without  loss  ;  (2) 

danger  of  salivation  ;  (3)  necessity  of  over- 
coming the  surface-tension  of  the  metal,  which 

makes  precipitation  difficult;  (4)greatdifficulty 
of  recovering  amalgam  from  the  large  cathode 
area  required  for  complete  precipitation. 

That  low  electrical  efficiency  is  not  in  itself 
a  fatal  objection  is  shown  by  the  circumstance 
pointed  out  to  Christy  by  Stephen  D.  Field,  a 
well-known  electrical  engineer,  that  the  or- 

dinary telephone  has  less  than  1%  electrical 
efficiency. 

Owing  to  the  extreme  dilution  of  the  sub- 
stance (gold  or  silver)  which  has  to  be  pre- 

cipitated, a  large  electrode  area  is  unavoidable, 
but  Christy  concluded  that  rapid  and  complete 
precipitation  was  to  be  secured  by  increasing 
the  cathode  area  rather  than  that  of  the  anode. 
The  reason  for  this  is  that  reduction  rather 
than  oxidation  is  required  for  precipitation,  and 
since  reducing  actions  occur  at  the  cathode 
and  oxidizing  actions  at  the  anode,  it  is  desir- 

able to  extend  the  cathode  area. 

Description  of  Christy  s  Patent. 

Christy's  patent  (U.S.  Pat.  643,096,  Feb.  6, 
1900)  describes  "  a  process  of  progressive  elec- 

tro-concentration and  recovery  of  gold  and 
silver  contained  in  the  large  volumes  of  dilute 

cyanide  solution  containing  free  alkali  result- 
ing from  the  extraction  of  gold  and  silver  ores, 

tailings,  and  concentrates,  which  consists  first 

in  depositing  the  gold  and  silver  electrolyti- 
cally  from  said  solution  upon  removable  cath- 

odes sufficiently  numerous  and  large  in  area  to 

secure  efficient  deposition,  and  second,  in  mak- 
ing said  removable  original  cathodes  succes- 

sively anodes  in  a  smaller  volume  of  cyanide 

solution,  and  transferring  and  depositing  elec- 
trolytically  the  thin  film  of  gold  and  silver  al- 

ready distributed  over  a  large  number  of  said 
original  cathodes  upon  a  smaller  number  of 
secondary  cathodes,  also  contained  in  said 

smaller  volume  of  cyanide  solution." It  will  be  noted  that  the  essential  idea  of  the 

process  is  the  successive  concentration  of  the 
deposit  by  redissolving  and  reprecipitating  on 
a  smaller  surface,  using  the  cathodes  of  the  first 
operation  as  anodes  in  the  second.  An  obvious 
advantage  of  this  is  that  it  lessens  the  cost  of 
the  final  clean-up.  The  process  does  not, 
however,  eliminate  the  necessity  for  a  large 
precipitating  surface  in  the  first  stages  of  the 

deposition. 
The  first  problem  requiring  attention  was  to 

findasuitable  material  for  the  electrodes,  which 
should  be  a  good  conductor,  not  too  strongly 
attacked  under  the  influence  of  the  current,  and 
should  allow  of  easy  removal  of  the  deposit. 

In  the  first  experiments  (made  at  Bodie,  Cali- 

fornia, in  1900)  the  current  used  averaged  0"  135 
amperes  per  sq.  ft.  of  cathode  surface.  The 
cathodes  were  of  thin  sheet  iron,  and  the  an- 

odes of  iron  coated  with  a  mixture  of  graphite, 
litharge,  oil,  and  turpentine.  This  protected 
them  only  at  low  voltages  ;  with  a  pressure  of 

2  to  3  volts,  the  iron  of  the  anodes  was  at- 
tacked. After  deposition,  the  cathodes  were 

removed  and  used  as  anodes  in  a  smaller  cell, 
sheets  of  iron  coated  with  graphite  and  wax 
being  used  as  cathodes,  so  that  the  deposited 
metal  could  be  easily  stripped. 

Various  impurities,  such  as  ferric  hydrate  or 
Prussian  blue,  were  also  deposited,  and  the 
metal  was  only  partly  adherent  to  the  cathode, 
much  of  it  forming  a  loose  deposit  which  had 
to  be  collected  by  filtering  the  electrolyte.  The 
latter  trouble  was  avoided  later  by  circulating 
the  solution  through  the  deposition  box. 

The  electrical  efficiency  was  estimated  at 

2'68''.  (see  p.  31),  much  greater  than  that  of 
the    Siemens-Halske    process.       This   is   ac- 
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counted  for  by  the  possibility  of  bringing  the 
electrodes  near  together  (l  in.  apart)  without 

danger  of  short-circuiting,  which  could  not  be 
done  with  the  loosely  hanging  lead-foil  cath- 

odes of  the  Siemens  process,  where  an  interval 
of  li  to  3  in.  is  required. 

Criticisms  on  CJiristy's  Process. 
Christy  then  goes  on  (pp.  31-34)  to  dis- 

cuss some  unwarranted  criticisms  of  his  pro- 
cess, namely  (l)  that  much  gold  and  silver  in 

the  form  of  sheets  must  be  provided,  (2)  that 
the  operation  of  stripping  in  the  second  stage 
of  the  process  must  be  closely  watched  to 

avoid  losses  of  gold,  current,  and  electrode  ma- 
terial, (3)  that  neither  lead  nor  iron  can  be  used 

alternately  as  anode  and  cathode,  owing  to  the 

action  of  cyanide  upon  them.  The  first  objec- 
tion does  not  apply,  since  no  sheets  of  precious 

metal  have  to  be  provided.  The  gold  or  silver 
temporarily  tied  up  during  the  process  is  only 
that  which  is  deposited  from  the  solution  in 
the  course  of  the  operation.  As  regards  the 
second  point,  with  a  low  voltage  there  is  no 
rapid  corrosion  of  the  anodes  when  stripping  is 
complete,  so  that  it  is  not  necessary  to  stop  the 

operation  at  the  exact  moment  when  the  de- 
posit has  been  transferred  to  the  new  cathodes  ; 

also  any  dissolved  gold  or  silver  is  easily  re- 
coverable by  electrolysing  at  a  higher  voltage. 

As  to  the  third  point,  other  substances  besides 
lead  and  iron  may  be  used,  such  as  graphite 
and  other  forms  of  carbon,  and  the  trouble  may 

be  largely  reduced  if  the  electrodes  are  in  con- 
tinuous use,  since  the  main  corrosion  is  due  to 

the  exposure  of  the  damp  electrodes  to  the  air, 
which  would  not  occur  in  practice.  Professor 

Neumann,  who  raised  the  latter  objection,  sug- 
gests carbon  cathodes  in  the  first  stage  of  the 

process,  to  precipitate  gold  from  the  cyanide 
solution,  these  to  become  anodes  in  the  second 
stage,  using  the  Wohlwill  process,  with  an 
electrolyte  of  NaCl,  AuCls,  and  HCl.  This 
suggestion  Christy  condemns  as  inapplicable 
to  solutions  carrying  much  silver  or  copper. 

Butters  Process. 

The  Butters  process  (U.S.  Pat.  756,211, 
April  5,  1904)  is  referred  to  on  p.  35.  This 
consists  in  precipitating  on  cathodes  coated 
with  tin,  using  a  high-density  current,  with  or 
without  anodes  of  lead  peroxide.  The  solution 
is  caused  to  flow  upward  and  downward  be- 

tween the  electrodes,  and  a  current  of  about 

0'5  amperes  per  sq.  ft.  of  cathode  is  used.  The 
metals  are  deposited  in  a  loose  form  on  the  tin 
surface  and  may  be  wiped  off  at  intervals  with- 

out removing  the  cathodes,  the  deposit  being 

collected  at  the  bottom  of  the  vessel.  Christy 
claims  that  his  patent  of  1900  discloses  some 
features  of  this  process,  as  he  uses  the  words, 

"  If  a  strong  current  is  used,  the  gold  is  de- 
posited on  a  cathode  in  a  fine  brown  powder, 

which  may  be  brushed  off  at  intervals  and 

melted  down." The  Butters  process  has  been  technically 
successful  on  a  large  scale,  but  Christy  points 

out  that  the  high-current  density  required  to 
give  a  loose  deposit  on  a  flat  surface  is  waste- 

ful, that  much  labour  is  involved  in  removing 
and  wiping  the  plates,  that  there  is  danger  of 
re-solution  or  mechanical  loss  of  precipitate, 
and  that  the  latter  may  be  contaminated  with 
PbOo  from  the  anodes  or  with  CaCOs  separ- 

ated from  the  solution.  The  last  objection  has 
some  validity,  but  as  regards  labour,  it  may  be 
doubted  whether  that  involved  in  cleaning  the 

cathodes  would  be  any  greater  than  that  re- 
quired in  the  Christy  process  for  transferring 

the  cathodes  of  the  first  operation  to  serve  as 
anodes  in  another  precipitation  box.  Christy 
seems  to  have  overlooked  the  fact  that  in  the 

Butters  process  it  is  not  necessary  to  remove 
the  cathodes  in  order  to  clean  them.  He  esti- 

mates the  electric  efficiency  of  the  Butters 

processat  5'05/o,  and  ascribes  the  improvement 
in  this  respect  over  Siemens  &  Halske  to  the 
use  of  more  suitable  materials  for  the  elec- 

trodes. E.  M.  Hamilton  (quoted  on  pp.  36  to 

38)  gives  figures  ranging  from  4'83  to  13'90 for  the  electricefficiency,but  the  matter  is  com- 
plicated by  the  presence  of  copper  in  the  solu- 

tions precipitated  in  his  tests. 

Difficulties  in  Electro-deposition  fro)n 
Cyanide  Solutions. 

The  next  step  in  the  development  of  Chris- 

ty's process  (p.  39)  was  to  increase  the  capacity 
of  the  precipitation  box  by  circulating  the  solu- 

tion through  it,  so  as  to  concentrate  the  preci- 
ous metals  on  a  smaller  electrode  surface  than 

would  be  required  for  complete  precipitation 
by  a  single  passage  of  the  liquid.  Experiments 
had  previously  shown  that  a  rapid  consump- 

tion of  cyanide  occurs  when  a  solution  at  rest 
is  electrolysed  with  sheet  iron  anodes  and  sheet 
lead  cathodes,  and  that  the  current  falls  off  im- 

mediately owing  to  polarization  and  to  oxida- 
tion of  the  anode.  When  the  electrodes  were 

agitated,  the  current  immediately  increased. 
An  interesting  discussion  of  the  difficulties 

involved  in  electrolysing  very  dilute  solutions 
of  the  double  cyanides  of  gold  and  silver  is 

given  (pp.  42-47).  These  are:  (l)  The  minute- 
ness of  the  quantity  of  metal  which  has  to  be 

deposited  from  an  enormous  volume  of  liquid  ; 
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solutions  containing  originally  perhaps  0"C01% 
of  gold  must  be  reduced  to  less  than  0'00001%, 
an  operation  which  becomes  increasingly  diffi- 

cult as  precipitation  proceeds,  so  that  it  is  im- 
possible to  remove  the  last  traces.  (2)  The 

circumstance  (discussed  in  detail  on  pp.  72-76) 
that  the  complex  ions  AuCvo  and  AgCy2  are 
first  carried  to  the  anode,  and  in  absence  of  free 
KCy  are  deposited  there  as  a  thin  film,  which 
soon  acts  as  an  insulator  and  prevents  further 
action.  The  deposition  of  Au  and  Ag  at  the 
cathode  appears  to  be  due  to  secondary  action 
of  the  liberated  K  or  Na  on  the  double  cyanide 
in  the  neighbourhood  of  the  cathode. 

These  considerations  made  it  probable  that 
circulating  the  solution  would  aid  in  trans- 

ferring the  gold  or  silver  collected  at  the 
anode  to  the  cathode.  The  original  method 
of  circulation  between  solid  sheets  placed 
transversely  or  longitudinally  in  the  box  did 
not  secure  the  desired  result,  and  the  attempt 
was  made  to  use  perforated  sheets.  It  was 
found,  however,  that  cyanide  of  gold  or  silver 
tended  to  accumulate  on  the  anodes  in  the 

spaces  between  the  holes,  where  there  was 
little  circulation.  The  next  suggestion  was 
to  use  wire-cloth  electrodes  (p.  47).  These 
not  only  permitted  the  free  transfer  of  solution 
from  anode  to  cathode,  but  enabled  a  large 
increase  of  electrode  surface  to  be  made  with- 

out increasing  the  size  of  the  precipitation 
box.  Cathodes  of  i  m.m.  wire  cloth  of  16 

openings  to  the  linear  inch  were  found  suit- 
able, 10  such  sheets  arranged  in  2  bunches  of 

5  being  placed  between  each  pair  of  anodes. 
In  view  of  the  extreme  difficulty  which  all 

investigators  of  this  problem  have  encountered 
in  finding  a  substance  capable  of  resisting 
attack  by  the  electrolyte  under  the  influence 
of  the  current,  the  remarks  on  p.  48  are  of 

interest.  Christy  states  that  "  a  slight  film  of 
black  magnetic  oxide  on  the  anodes  is  an 
advantage,  as  it  partly  protects  them  from 
attack  by  the  solution.  With  solutions  free 
from  salt  and  soluble  sulphates  the  anodes  are 
hardly  attacked.  Some  of  these  anodes  and 
cathodes  that  have  been  in  use  at  intervals 

for  14  years  are  still  serviceable." 
In  the  first  experiment  detailed,  a  box  was 

used  having  a  capacity  of  1T95  litres  and  a 
clear  space  of  about  1  litre.  This  contained 
8  anodes  and  9  cathodes  of  30-mesh  iron  wire 
cloth,  with  an  immersed  cathode  area  of  62 
sq.  in.;  8  litres  of  solution  were  used,  contain- 

ing 0'2%  KCN  and  15"87  mg.  Ag  per  100  cc. 
The  current  varied  from  0'2  to  0T6  amp.  at 
IT  to  1*25  volts,  and  64'5/o  of  the  Ag  was 
precipitated  in  one  passage  through  the  box. 

After  6  circulations,  the  total  precipitation 

of  Ag  was  99'47%.  In  subsequent  experi- ments a  small  centrifugal  pump  was  used 
which  gave  the  required  rate  of  flow  (about 
120  litres  per  hour  through  a  Mitre  box), 
without  aeration  of  the  solution.  An  air-lift 
is  unsuitable,  as  aeration  has  to  be  avoided. 

Experiments  were  mostly  made  with  pure 
solutions  of  KAgCyo  and  KAuCya-  In  one 
test,  salt  (NaCl)  was  added  to  increase  the 
rapidity  of  precipitation  and  it  produced  the 
desired  effect,  but  caused  a  decomposition  of 
cyanide,  owing  to  liberation  of  chlorine  at 
the  anode  (p.  59). 

The  advantage  of  circulation  is  shown  by 
the  estimate  of  box  capacity,  which  is  5  tons 
of  solution  for  a  1-ton  box  per  24  hours  with- 

out circulation,  and  about  1,000  tons  for  the 
same  period  if  circulated  at  the  rate  noted 
above.  A  box  fitted  with  wire-cloth  anodes  and 
cathodes  had  more  than  200  times  the  capacity 
of  a  similar  box  with  plain  electrodes. 

The  rapid  circulation,  however,  soon  dis- 
closed other  difficulties  (p.  61).  The  30-mesh 

wire  cloth  became  clogged  with  precipitated 
silver  which  interfered  with  the  passage  of 
the  solution,  and  the  wire  cloth  anodes  became 
coated  with  ferric  hydrate.  As  a  remedy  for 
this,  cathodes  of  16-mesh  iron  wire-cloth  were 
tried,  with  anodes  of  perforated  peroxidized 
sheet  lead.  This  gave  rapid  precipitation  of 
silver  when  sufficient  cathode  surface  was 

provided,  but  it  is  noted  that  a  rusting  of  the 
iron  surfaces  occurred.  This  is  ascribed  to 

local  action  during  the  periods  when  the  cur- 
rent was  not  passing  (see  p.  68),  as  the  experi- 

ments had  to  be  conducted  intermittently,  and 
it  is  supposed  that  this  trouble  would  not 
arise  in  continuous  operations. 

Carbon  anodes  were  then  tried.  These 

were  made  from  electric-light  carbons  f  in. 
diameter,  and  in  order  to  protect  them  from 
the  action  of  the  oxygen,  they  were  soaked,  4 
days  in  melted  vaseline.  They  were  arranged 
in  groups  of  7,  fastened  together  by  a  conduc- 

tor of  lead,  the  rods  being  spaced  J  in.  apart 
and  immersed  to  a  depth  of  2i  in.  The 
cathodes  used  were  of  16-mesh  wire  cloth, 

having  a  total  area  of  6*59  sq.  ft.  The  volt- 
age was  Zo-  Some  action  occurred  at  the 

anodes  and  the  solution  became  coloured  like 
weak  tea,  but  was  nevertheless  quite  effective 
as  a  gold  solvent  after  it  had  been  aerated. 
In  another  experiment,  uncoated  carbon 
anodes  were  tried,  and  it  was  found  possible 

to  use  them  with  a  lower  voltage,  but  1*3 
volts  was  the  minimum  for  effective  precipi- 

tation (p.  65). 
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Regeneration  of  Cyanide. 
All  these  experiments  showed  that  a  portion 

of  the  cyanogen  originally  present  as  KAgCys 

appeared  in  the  form  of  KCy  as  the  silver 
was  precipitated.  In  one  set  of  tests  (see  p. 
67)  this  regeneration  amounted  to  68%  of  the 
amount  originally  combined  with  silver.  The 
recovery  is  thus  only  partial  and  does  not 

compare  favourably  with  that  observed  in  alu- 
minium dust  precipitation,  where  nearly  the 

theoretical  amount  is  often  obtained.  When 
the  current  is  continued  after  precipitation  has 

nearly  or  quite  ceased,  other  reactions  set  in, 
and  cyanide  is  consumed  by  oxidation  at  the 
anodes.  The  resistance  of  the  electrolyte  also 
increases  as  precipitation  proceeds.  This  is 
shown  by  the  fall  in  the  amperage  (at  constant 
voltage)  and  gives  a  means  of  controlling  the 
operations  without  the  necessity  of  constant 

assaying  to  determine  the  completeness  of  pre- 
cipitation, since  the  reading  of  the  ammeter 

indicates  the  most  economical  point  at  which 

to  stop  precipitation. 
The  reactions  which  give  rise  to  this  regen- 

eration of  cyanide  are  discussed  in  some  detail 

(pp.  72-77).  As  an  alkali  cyanate  is  one  of 
the  products  of  the  reaction  at  the  anode,  it 
is  theoretically  impossible  to  regenerate  all 
the  cyanogen  originally  present  as  silver  or 
gold  double  cyanides  in  the  form  of  available 

alkali  cyanide.  Christy's  explanation  of  the 
reactions  (p.  74)  is  as  follows  : 

It  is  assumed  that  KCy,  KOH,  and  KAgCya 
are  present  in  the  solution  in  excess  of  the 
amounts  undergoing  electrolysis.  The  prim- 

ary reaction  in  electrolysis  is  the  separation 
+ 

of  KAgCys  into  K  and  AgCys,  of  which  the 
former  travels  to  the  cathode  and  the  latter 
to  the  anode.     The  secondary  reaction  at  the 
cathode  is : 

2  K  +  2  KAgCya  =  4  KCy  +  2  Ag. 
,The  secondary  reactions  at  the  anode  are  : 
(  i)     2  AgCy^  =  2  AgCy  +  2  Cy. 
(ii)     2AgCy +  2KCy  =  2  KAgCya. 
(iii)     2  Cy  +  2  KOH  =  KCy  +  KGyO  + 

H.,0. 
The  precipitation  of  2  atoms  of  silver  is 

thus  seen  to  be  attended  by  a  liberation  of  4 
molecules  of  KCy  at  the  cathode  and  a  net 
consumption  of  1  molecule  at  the  anode,  so 
that  there  is  actually  a  net  liberation  of  3 

molecules  KCy  in  the  solution.  The  precipi- 
tation of  100  parts  Ag  thus  involves  a  liber- 

ation of  90'27  parts  KCy,  instead  of  the  total 
of  120'37  originally  combined  with  silver. 

The  reactions  in  the  case  of  gold  are  anal- 
ogous, but  the  amount  of  KCy  theoretically 

regenerated  in  the  precipitation  of  gold  is  only 

0'55  times  that  recoverable  by  precipitation 
of  an  equal  weight  of  silver,  the  atomic  weights 

being,  respectively,  Ag  =  108  and  Au  =  197, 
both  metals  monovalent,  hence  the  precipi- 

tation of  100  parts  Au  should  liberate  49"65 
parts  KCy. 

In  actual  practice,  by  using  a  relatively 
large  cathode  area,  Christy  found  that  more 
KCy  than  this  theoretical  amount  could  be 
regenerated,  up  to  118  parts  per  100  parts  of 
silver,  and  hence  he  supposes  that  some  of 

the  KCNO  must  be  decomposed  with  liber- 
ation of  KCy  under  such  conditions. 

Reference  is  made  (p.  75)  to  the  Clancy 
process  and  the  regeneration  of  cyanide  from 
cyanates  and  thiocyanates,  but  Christy  states 
that  when  he  tested  this,  only  small  traces  of 
regeneration  were  observed.  The  present 

writer  may  perhaps  mention  that  by  electro- 
lysis of  thiocyanate  in  presence  of  sufficient 

alkali,  with  suitable  electrodes,  he  has  suc- 
ceeded in  obtaining  KCy  equivalent  to  50% 

of  the  cyanogen  present  in  KCyS.  All 
attempts  to  increase  this  yield  by  continuing 
the  electrolysis  resulted,  however,  in  gradual 
decomposition  of  the  KCy  formed,  apparently 
with  production  of  KCyO. 

Christy  appears  to  have  encountered  a 
similar  difficulty,  for  while  commenting  on 
this  advantage  of  electrolytic  methods  over 

zinc  precipitation,  he  adds  (p.  75),  "  But  to take  full  advantage  of  such  regeneration,  the 
silver  precipitation  must  not  be  pushed  too 
far,  for  when  the  silver  is  nearly  gone,  electric 
current  is  wasted  in  decomposing  the  water, 
and  the  nascent  oxygen  set  free  at  the  anode 
destroys  more  cyanide  than  is  regenerated  at 
the  cathode,  particularly  when  the  surface  of 
the  anode  equals  or  exceeds  that  of  the 

cathode."  He  also  emphasizes  another  im- 
portant point,  namely,  the  necessity  of  suf- 

ficient free  alkali  in  the  process  of  cyanide 
regeneration.  This  will  be  obvious  from  the 
anode  reaction  (iii)  mentioned  above. 

Experiments  detailed  on  pp.  76-77  show  that 
a  small  regeneration  of  KCy  from  K^FeCyo 

is  possible  by  the  use  of  platmum  electrodes. 
The  fact  that  mill  solutions  contain  many 

other  substances  is  noted,  but  their  influence 
on  precipitation  of  gold  and  silver  and  on 
cyanide  regeneration  does  not  seem  to  have 
been  investigated  (pp.  75-76). 

Different  Types  of  Electrodes. 
Comparative  experiments  were  made  (pp. 

78-80)  to  demonstrate  the  superiority  of  wire 
cloth  over  sheet-iron  electrodes. 
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The  method  of  concentrating  the  silver  for 

theclean-upwas  further  elaborated  (pp. 80-82). 
It  was  found  desirable  to  increase  the  rate  of 

circulation  on  account  of  the  increased  capac- 
ity of  the  deposition  box.  Sheet-iron  cathodes 

of  two  types  were  used,  one  kind  perforated 
at  the  top  and  touching  the  bottom  of  the  box, 
alternating  with  others  raised  from  the  bottom 

and  not  perforated.  The  wire-cloth  cathodes 
from  the  deposition  box  were  used  as  anodes 
alternating  with  these  sheet-iron  cathodes. 
After  the  silver  had  been  collected  on  the 

sheet-iron  cathodes,  the  stripped  anodes  were 
removed,  and  the  perforated  sheet-iron  cath- 

odes were  now  connected  as  anodes,  so  as  to 
collect  all  the  gold  and  silver  on  the  plain 
sheet-iron  cathodes,  which  had  previously 
been  coated  with  graphite  and  vaseline.  This 
gave  a  deposit  in  coherent  sheets  which  could 

readily  be  peeled  off.  A  voltage  of  0'7  was 
used,  with  8  amperes  per  sq.  metre  (of 
cathode  surface  ?)  at  the  start. 

Special  Difficulties  of  Gold-deposition. 

The  electro-deposition  of  gold  (pp.  82-94) 
was  found  to  be  more  difficult  than  that  of 

silver,  gold  being  electro-positive  to  silver, 
except  in  very  weak  solutions,  when  both 
metals  are  electro-negative  to  KCy.  A  good 
precipitation  was  obtained  with  pure  gold  so- 

lutions, but  the  rate  was  much  less  than  with 

silver.  The  regeneration  of  cyanide  was  tri- 
fling, and  was  more  than  counterbalanced  by 

the  consumption  at  the  end  of  the  experiment. 
Attention  in  drawn  (p.  86)  to  the  bad  effect 

of  allowing  the  gold-coated  wire-cloth  cathodes 
to  undergo  exposure  in  the  intervals  of  use  as 
electrodes.     On  resuming  operations,  nearly 

f  of  the  gold,  which  had  become  insulated  by 
the  rusting  of  the  iron,  redissolved  in  the 
cyanide  solution  during  the  first  hour,  but 
was  reprecipitated  on  continuing  treatment 
for  a  further  5  hours.  An  attempt  was  made 

(pp.  90-92)  to  remedy  the  effect  of  rust  by 

using  a  special  "hospital  cell  "  in  which  the 
rusted  cathodes  were  placed  with  anodes  of 
perforated  platinum  or  perforated  peroxidized 

lead,  using  a  low  voltage  (1*6)  and  circulating 
at  the  rate  of  7  litres  per  minute.  The  gold 
at  first  redissolved,  but  finally  precipitated 
quite  satisfactorily.  A  higher  voltage  (say 

2'5)  would  be  necessary  with  ordinary  mill 
solutions.  Another  suggestion  (p.  113)  is  to 
use  the  rusted  electrodes  for  a  few  minutes 
as  cathodes  in  a  cell  containing  a  1  to  2% 
solution  of  KOH  or  NaOH  with  a  4  to  5 

volt  current,  which  gives  a  violent  evolution 
of  hydrogen  and  rapidly  reduces  any  oxide. 
In  extreme  cases,  the  iron- wire  cathodes  can 
be  cleaned  by  heating  in  a  closed  box  with 
H,  CO,  or  petrol  vapour,  or  by  heating  to  low 
redness  in  powdered  charcoal.  With  low 

voltages,  the  electrical  efficiency  of  gold  solu- 
tions was  satisfactory. 

Some  attempts  were  made  (pp.  94-97)  to 
avoid  the  necessity  of  a  special  clean-up  box 
by  using  pervious  horizontal  cathodes,  above 
which  were  placed  pervious  anodes.  By  using 
a  high  voltage  and  rapid  circulation  the  silver 
was  deposited  in  a  loose  grey  sponge  which 
could  be  collected  by  scooping  up  with  a 
shovel.  The  high  voltage,  however,  rendered 

the  method  impracticable.  A  similar  experi- 
ment was  made  with  a  platinum  anode  and 

wire-cloth  cathode. 
(To  be  concluded). 

LETTERS  TO  the  EDITOR 
Professional  Qualifications. 

The  Editor : 

Sir — In  your  last  issue  is  published  a  letter 
under  the  above  heading  from  Mr.  F.  P.  Men- 
nell,  wherein  certain  views  regarding  qualifi- 

cations for  admission  to  membership  of  the 
Institution  of  Mining  and  Metallurgy  are  ex- 

pressed, which  are  perhaps  shared  by  others, 
notwithstanding  that  they  are  based  on  mis- 
conceptions. 

In  the  constitution  and  by-laws  of  the  In- 

stitution it  is  laid  down  that  "  Every  candi- date for  admission  into  the  class  of  members 
or  for  transfer  into  that  class,  shall  be  not  less 
than  30  years  of  age  and  shall  come  within 
one  of  the  following  conditions  : 

{a)   Five  years  in  a  responsible  position,  etc. 

{b)  He  shall  be,  in  the  opinion  of  the  coun- 
cil, by  reason  of  his  position  or  attainments,  a 

desirable  person  to  become  a  member." 
From  this  it  follows  that  Mr.  Mennell's 

"academic  geologist"  in  suitable  cases  may 
properly  be  admitted  to  membership.  The 
wisdom  of  such  a  regulation  is,  of  course, 

open  to  question,  but  while  it  exists  it  cannot 

be  ignored. 
With  regard  to  Mr.  Mennell's  remark  that 

membership  might  be  used  as  evidence  of  fit- 
ness to  deal  with  mining  problems,  I  would 

point  out  that  metallurgists  in  charge  of  large 
cyanide  plants  for  at  least  five  years  have 
been  admitted  to  membership  in  large  num- 

bers, yet  that  is  no  guarantee  that  they  would 
in  all  cases  be  suitably  qualified  to  erect  or 
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manage  a  copper  smelter.  Similarly  a  mem- 
ber qualified  by  management  on  the  Wit- 

watersrand  would  not  necessarily  be  regarded 

as  capable  of  handling  a  gold-dredging  propo- 
sition. It  is  not  necessary  to  give  further  in- 

stances to  show  that  membership  of  the  Insti- 
tution can  never  be  regarded  as  a  guarantee 

of  fitness  in  all  branches  of  mining  and  metal- lurgy.^^ 

An  "  academic  geologist"  may  certainly  not 
be  able  to  grapple  with  some  details  of  min- 

ing matters,  but,  on  admitting  such  to  member- 
ship, careful  consideration  is  given  to  personal 

circumstances,  and  the  improbability  of  their 
attempting  to  go  beyond  their  depth.  Other 
members  do  no  doubt  occasionally  attempt 

work  for  which  they  are  not  properly  quali- 
fied, and  the  Institution  might  exercise  some 

check  in  particularly  flagrant  cases.  It  would, 
however,  be  impracticable  for  the  Institution 
to  catalogue  its  members,  and  endorse  them 
individually  as  capable  of  undertaking  speci- 

fied branches  of  work.  The  ideal  world  de- 
sired by  Mr.  Mennell  and  others  is,  I  fear,  un- 

attainable, and  meanwhile  we  must  be  thank- 
ful for  such  authority  over  its  members  as  the 

Institution  already  possesses,  which  affords 
some  considerable  protection  to  the  public, 
and  will  no  doubt  increase  as  time  goes  on. 
The  strength  of  the  Institution  must  depend 
largely  on  the  general  conduct  and  example 
set  by  the  majority  of  its  members,  and  such 
strength  becomes  the  rod  of  correction  for 
would-be  backsliders. 

S.  J.  Speak. 
London,  June  18. 

Hematites  of  South  Wales. 

The  Editor  : 

Sir — Mr.  Vivian's  letter  of  May  20,  which 
appeared  in  your  June  issue,  calls  for  a  few 
words  from  me,  if  you  will  kindly  grant  the 

space. 
Mr.  Vivian  is  prepared  to  admit  the  possi- 

bility of  a  fault  as  I  suggested,  but  after  a 

statement  to  that  effect  he  says  :  '  I  would, 
however,  venture  to  suggest  another  possible 

explanation.  Might  not  an  erosion  have  oc- 
curred prior  to  the  deposition  of  the  conglomer- 

ate, which  eroded  the  soft  shale  to  a  lower  level 

that  it  did  the  limestone." 
That  is  precisely  what  hitherto  appears  to 

have  been  assumed  by  other  writers,  but  there 
is  a  difficulty  in  the  way  of  it,  as  I  pointed  out 

in  my  review  of  Professor  Sibly's  Memoir. 
It  is  inconceivable  that  the  shaleshould  have 

been  worn  away  to  the  depth  of  the  Keuper 

Conglomerate  without  making  a  very  appre- 

ciable impression  on  the  limestone  which  pre- 
ceded the  ore.  It  has  not  done  so  at  other 

places.  See  Figs.  8,  9,  and  10  of  Professor 

Sibly's  .Memoir. 
The  accompanying  section  indicates  what  in 

my  opinion  might  reasonably  be  expected  to 
have  occurred  under  the  operation  of  the  vari- 

ous meteoric  denuding  agents.  While  the  shale 

A  =  Shai,es.     B  =  Limestone. 

was  being  worn  down  from  a,b  to  c,  d,  the  lime- 
stone would  be  eaten  back  as  far  as  the  line 

d,  f,  so  that  instead  of  the  hanging  wall  of 
the  ore-body  being  the  straight  line  e,  d,  6,  as 

shown  in  Fig.  12  of  Professor  Sibly's  Me- 
moir, it  would  have  a  considerable  bend  in  it, 

as  shown  by  the  line  e,  d,  f,  above. 

J.  D.  Kendall. 
London,  June  19. 

Caucasus  Manganese. 

The  Editor  : 
Sir — In  your  Review  of  Mining,  June  issue 

of  the  Magazine,  you  refer  to  a  cargo  of  Cau- 

casian manganese  and  say,  "  Whether  this means  that  mining  has  been  resumed  or  not  is 
not  quite  clear.  The  probability  is  that  the 

cargo  came  from  stock."  Having  recently  re- 
turned from  the  Caucasus,  where  I  have  been 

inquiring  into  the  manganese  industry,  and  ar- 
ranging for  shipments  of  manganese  ore,itmay 

interest  you  to  hear  that  the  industry  is  still 
practically  at  a  standstill.  The  mines,  as  also 
the  port  of  Poti,  from  which  most  shipments 
are  made,  are  in  Georgia,  formerly  Russian 
territory,  but  now  recognized  by  the  Peace 
Conference  as  a  Republic.  The  Georgian 
Government  has  nationalized  all  minerals,  and 

taken  complete  control  of  the  manganese  in- 
dustry. Shipments  of  ore  can  only  be  made 

under  contract  with  the  Government,  who  will 

quote  a  price  per  unit  on  wharf  Poti,  to  be  paid 

on  a  preliminary  sampling  at  the  time  of  load- 
ing, and  further  demand  a  large  percentage  of 

any  profit  due  to  the  difference  between  the 
price  actually  realized  on  delivery  at  port  of 
destination  (after  due  allowance  for  freight  and 
other  charges)  and  that  paid  prior  to  shipment. 
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At  the  time  of  my  visit  only  one  mine  was 
working,  and  this  was  utilizing  its  washing 
plant  at  about  one-third  capacity,  working  one 
shift  of  8  hours  per  day  only. 

In  1913,  according  to  British  Consular  Re- 
ports, the  exports  of  Caucasian  manganese  ex- 

ceeded one  million  tons,  and  at  the  present 
time  the  stocks  at  the  port  of  Poti  and  at  the 
railway  sidings  at  the  mines,  etc.,  must  amount 
to  considerably  over  half-a-million  tons.  There 
is  one  English  company  in  the  district.  This, 
at  the  time  of  my  visit,  had  not  agreed  to  the 

Government's  terms,  and  had  made  no  ship- 
ments since  the  war. 

The  deposit  is  regular  and  very  extensive, 
many  of  the  mines  are  well  equipped,  and  the 
district  is  capable  of  a  very  large  output  for 
many  years  to  come. 

W.    H.    RUNDALL. 

London,  June  24. 

NEWS  LETTERS 
KALGOORLIE. 

May  1 . 
The  recent  discovery  of  gold-bearing  lodes 

at  several  points  in  Western  Australia  shows 
what  possibilities  there  are  in  this  State,  if  a 
sufficient  number  of  prospectors  of  the  newer 
type,  that  is,  men  who  look  for  lodes  by  means 
of  loaming,  are  at  work.  The  finding  of  the 
Celebration  mine  gave  the  impetus  to  pros- 

pecting, syndicates  were  formed  to  provide 
the  necessary  equipment  and  financial  backing 
to  the  prospectors,  the  Repatriation  and  Mines 

Departments  have  done  their  bit,  and  to-day 
there  are  more  prospectors  at  work  through- 

out the  various  fields  than  there  has  been  for 

the  past  20  years.  The  following  finds  show 
what  possibilities  there  are  ahead  in  Western 
Australia,  and  also  what  need  there  is  for  a 
wise  administration  of  the  Mines  Department, 
so  that  the  genuine  prospector  can  not  only  be 
protected  when  he  does  make  afind,but  also  can 
receive  prompt  technical  assistance  from  the 
geologicalstaff  of  the  Mines  Department.  The 
prospector  of  to-day  knows  that  in  certain 
belts  of  country  and  in  certain  classes  of  rock 
he  has  a  better  chanceof  finding  lodes.  Travel- 

ling around  the  fields  one  is  constantly  being 

asked  by  prospectors,  "  What  is  the  name  of 
this  rock  ?  Is  it  a  newer  or  older  greenstone  ?" 
The  Mines  Department  should  be  able  to 
keep  up  an  economic  geologist  on  all  new 
fields,  while  the  prospectors  should  help  the 
Department  by  sending  in  samples  of  ore  and 
rock  as  the  work  proceeds. 

In  the  past  there  has  been  a  barrier  between 

the  prospector  and  the  geologist,  but  this  is 
being  bridged,  and  as  more  mine  managers  are 
being  promoted  from  mining  geologists,  rather 
than  from  the  metallurgical  side,  so  will  the 
practical  and  scientific  men  work  in  together 
for  the  common  good. 

At  Hampton  Plains,  along  the  main  shear 
zone,  shoots  of  ore  have  been  found  on  the 
Mutooroo  and  Hampton  Jubilee  leases,  in  ad- 

dition to  that  on  the  Celebration  Lease  on 

Block  50,  and  on  the  Jubilee  Central,  Gol- 
den Hope,  Hansel  Munday,  and  White  Hope 

Leases  on  Block  41,  while  discoveries  have 
been  made  to  the  east  of  the  Celebration  on 

the  Pernatty  lease — on  one  of  the  Hampton 
Properties  reserve  blocks  north-east  of  the 

Mutooroo — and  on  the  Tara  Syndicate's  lease 
north  of  the  Mutooroo.  Some  two  miles  to 
the  south  of  the  White  Hope  a  quartz  reef,  on 
the  contact  of  the  granite  and  greenstone, 
known  as  the  Triangle,  is  being  developed  and 
has  the  honour  of  having  the  first  crushing, 
which  averaged  over  5  oz.  to  the  ton,  since  the 
reopening  of  the  Hampton  Plains  field. 

Some  40  miles,  as  the  crow  flies,  south- 
south-east  from  the  White  Hope  across  Lake 

Lefroy  is  the  new  goldfield  known  as  St.  Ives. 
Here  several  lodes  have  been  opened  up  in 

costeans ;  they  consist  of  quartz  reefs  and 
schist  in  sheared  greenstone.  The  latter  is 
so  altered  that  it  has  not  yet  been  decided 
whether  it  is  newer  (gabbro  and  dolerite  or 

quartz  gabbro  amphibolite)  or  the  older  green- 
stone which  comprises  most  of  the  area  in  the 

Eastern  goldfields.  However,  the  Minister 
for  Mines,  at  the  request  of  the  owners  of  the 
leases  on  the  field,  has  despatched  Mr.  T. 

Blatchford,  the  Assistant  State  Mining  Engi- 
neer, to  make  a  report  and  a  preliminary  geo- 

logical examination.  His  first  work  probably 
will  be  to  sample  the  schist  to  see  whether  it 

contains  a  payable  amount  of  gold,  in  addition 
to  that  which  is  found  in  the  quartz,  which  in 

places  is  rich. 
The  question  of  the  permanence  of  these 

lodes  will  depend  upon  these  two  factors,  that 

is,  the  value  of  the  schist,  whether  the  green- 
stones are  newer  or  older,  together  with  the 

types  of  adjacent  rocks.  So  far  the  writer  has 

picked  up  the  graphitic  slates,  hematite- bear- 
ing quartzites,  and  porphyrite  similar  to  those 

found  at  or  near  Kalgoorlie,  but  owing  to  the 
absence  of  the  owners,  samples  of  schist  and 

quartz  in  the  lode  were  not  obtainable  for  ex- 
amination. It  has,  however,  the  greater  simi- 

larity to  the  Golden  Ridge  series  east  of  Kal- 

goorlie. From  a  reefing  (quartz)  point  of  view,  the 
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field  is  likely  to  attract  a  considerable  amount 
of  attention  from  prospectors,  as  some  very 
heavy  and  coarse  gold  has  been  obtained  from 
some  of  the  quartz  and  ironstone  leaders.  It 
is  to  be  hoped  that  the  Minister  for  Mines  will 

see  that  the  State  Mining  Engineer's  report  is 
made  available  as  soon  as  possible  on  its  pos- 

sibilities. Already  several  regrettable  inci- 

dents of  lease  jumping  of  genuine  prospectors' 
ground  by  motor-car  prospectors  has  occurred, 
and  the  Minister  has  to  make  some  decisions, 
which  are  being  waited  for  anxiously.  It  is 
understood  that  the  Mining  Act  will  be  amend- 

ed to  give  more  protection  to  the  man  who 
does  genuine  work  on  ground  in  new  country. 

The  old  diggers'  law  of  a  man  holding  ground 
on  his  miner's  right  provided  he  worked  on  it 
continuously  is  one  that  might  still  be  used. 
In  fact  it  would  be  a  good  thing  on  new  finds, 
if  prospecting  areas  only  were  allowed  for  say 
six  months,  and  applications  for  leases  and  the 

consequent  tying-up  of  ground  be  not  enter- 
tained during  that  period.  The  reservation  of 

certain  areas  for  prospectors  only  has  been 
suggested  and  will  probably  be  included  in 
the  amendments  to  the  Mining  Act,  which  the 
Minister  has  promised  to  introduce  during  the 
coming  session.  This  will  help  to  get  over 
the  difficulty  which  now  confronts  him. 

A  further  12  miles  south -south -east  are 
situated  the  Paris  group  of  mines,  which  are 
being  opened  up  under  option  by  one  of  the 
soundest  mining  engineers  here,  who  speaks 
well  of  this  line  of  country.  If  the  Govern- 

ment were  game  enough  to  carry  out  a  sug- 
gestion recently  made  at  a  representative 

meeting  at  Kalgoorlie  to  build  a  light  rail- 
way from  the  present  terminus  at  Lakeside 

(5  miles  south-east  of  Kalgoorlie),  through 
Hampton  Plains  around  Lake  Lefroy  via 
Hogans,  Victory,  Ives,  and  Paris  groups, 
across  to  connect  with  the  Norseman  line  near 

Widgiemooltha,  it  would  open  up  an  immense 
area  of  gold-bearing  reefs  and  lodes,  quite 
capable  of  absorbing  all  the  returned  soldiers 
of  this  State,  and  numbers  of  ex-service  men 
in  England  who  are  anxious  to  come  out  to  our 
sunny  land,  but  have  not  the  means  of  doing 
so,  as  farmers. 

The  rush  at  Christmas  flat,  in  the  Monger 
field,  is  attracting  considerable  attention  ;  it  is 
situated  about  40  miles  south-east  of  Kalgoor- 

lie and  18  miles  east  of  Hampton  Plains.  This 
field  is  an  old  one,  and  has  been  worked  for 

many  years  for  quartz  leaders  containing  high 
gold  content,  but  it  has  only  recently  been 
boomed  for  its  lodes.  So  far  there  have  been 
a  number  of  these  found,  but  two  have  the  pride 

of  place  among  the  public.  McCahon,  the 
original  prospector,  has  sunk  on  a  lode  consist- 

ing of  ironstone  and  quartz  leaders  in  an  oxi- 
dized greenstone  schist.  At  40  ft.  the  lode  is 

reported  to  give  high  assay  results  over  16  ft.  in 
width,  and  at  the  request  of  the  owner  is  now 
being  sampled  by  the  Mines  Department.  The 
property  is  known  as  the  Great  Hope,  and  was 
floated  for  a  quarter  of  a  million  in  a  few  hours 
after  McCahon  gave  the  option,  without  any 
authentic  report  as  to  the  assay-value  of  the 
lode. 

The  Lass  O'Gowrie,  some  three-quarters  of 
a  mile  south-south-east,  has  two  pot  holes  on  a 

chloritized  hornblendite "  containing  gold 
irregularly  distributed.  This  is  a  new  gold-bear- 

ing rock  in  Western  Australia,  and,  being  an 
altered  hornblende,  opinions  are  sodiverse  as  to 
its  permanence  in  depth  that  the  general  pub- 

lic and  the  owners  have  asked  the  Minister  of 
Mines  to  have  a  report  made  on  it  at  once  by 
the  State  Mining  Engineer.  Until  this  exam- 

ination has  been  completed  and  an  official  re- 
port published,  it  is  unwise  to  express  an 

opinion  as  to  the  future  from  a  mining  point 
of  view.  Meanwhile  Kalgoorlie  and  Adelaide 
speculators  are  floating  numerous  companies 
to  take  up  the  leases  pegged,  but  on  which  little 
or  no  development  work  has  been  done.  Mel- 

bourne and  English  investors  have  not  taken 
any  interest  in  this  field  as  yet,  preferring  to 
wait  until  more  development  work  has  been 
done  in  depth. 

At  Kanowna,  which  field  has  produced  the 
greatest  amount  of  alluvial  gold  in  this  State, 
and  believed  to  have  had  its  origin  at  the  Red 
Hill,  very  interesting  work  is  being  done  on  the 
Red  Hill  mine.  At  a  depth  of  152  ft.  the  shaft 
sunk  by  the  Kanowna  Red  Hill  Company, who 
have  the  property  under  option,  the  Melba  reef 
has  been  cut;  it  is  16  in.  in  width  and  carries 
coarse  gold.  During  last  year  the  owners  took 
3,846  oz.  of  gold  from  655  tons  of  ore.  At  a 
higher  level  this  lode  was  driven  on  for  a  dis- 

tance of  350  ft.  in  length,  and  on  the  same  lease 
the  Big  Reef  has  been  driven  on  for  600  ft.  in 
length,  for  an  average  of  25  dwt.  per  ton. 
Should  these  two  reefs,  which  are  in  quartz- 
porphyry,  open  up  as  well  at  the  present  level 
as  they  did  above,  it  will  give  new  life  to  what 

was  once  a  big  gold-producing  field.  The  credit 
of  this  work  is  to  be  given  to  Mr.  D.  L.  Doo- 
lette,  who  is  always  ready  to  put  money  into 
any  sound  prospecting  venture. 

It  is  pleasant  to  report  another  new  dis- 
covery by  the  returned  soldier  prospector,  J. 

Cole,  who  has  found  a  very  promising  lode  at 
Mt.  Lawrence, some  1 1  miles  south  of  Wiluna. 
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This  is  said  to  be  worth  1 1  dwt.  per  ton  over  a 
width  of  10  ft.,  for  a  considerable  length. 
Parallel  to  this  is  a  quartz  reef  2  ft.  in  width 
reported  to  be  worth  2  oz.  per  ton.  The  lode 
formation  is  a  ferruginous  schist,  and  a  canary- 
coloured  formation, similar  to  that  found  on  the 
Celebration  mine  at  Hampton  Plains,  and 

near  the  surface  at  Kalgoorlie.  It  is  under- 
stood that  this  property  has  been  placed  under 

option  to  an  English  company.  The  West 
Australian  Gold  and  Silver  Fields  Exploration 

Company  has  a  well-equipped  party  starting 
out  from  Wiluna  to  prospect  the  Warburton 
Ranges,  where,  according  to  reports,  coarse 
gold  has  been  found  by  the  aborigines.  This 
belt  of  country  has  been  the  Mecca  of  the  East 
Murchison  prospectors  for  many  years,  but  the 
distance  is  great,  with  considerable  difficulties 

in  the  matter  of  water  supplies,  so  that  a  big  ex- 
pedition like  the  present  is  the  only  way  to  ac- 

complish it.  Food  for  a  nine  months'  trip  has 
been  taken  out,  and  it  is  to  be  hoped  that  the 
plucky  prospectors  will  be  rewarded. 

The  big  lode  known  as  Reedy's  find  near 
Cue  is  to  be  given  a  good  trial  by  a  syndicate 
of  mining  engineers,  who  have  done  such  good 
work  on  the  Lancefield.  The  lode  is  said  to 

be  amenable  to  cheap  mining  and  treatment 
by  cyanide,  owing  to  the  fineness  of  the  gold, 
offering  chances  for  working  in  a  big  way.  The 

adjoining  property  has  also  been  taken  up  byan- 
other  sound  syndicate.  The  options  are  free, 

and  all  themoney  putupwillbeusedin  develop- 
ing the  properties,  which,  if  then  satisfactory, 

can  be  floated  off  into  companies  with  reason- 
able certainty  of  success.  These  options  are  a 

direct  contrast  to  those  at  Hampton  Plains,  St. 

Ives,  and  Mt.  Monger, where  little  or  no  samp- 
ling can  be  made  because  the  lease  peggers 

(they  are  not  prospectors)  demand  10%  deposit 

on  a  high  price  generally,  for  a  totally  unim- 
proved property.  The  procedure  then  is  to 

float  it  off,  generally  without  any  report,  the 
promoters  to  show  their  confidence  (?)  in  the 
property  by  taking  up  most  of  the  shares,  which 
are  then  sold  to  the  public  at  a  considerable 
premium.  The  completion  of  the  purchase 
consideration,  and  the  money  for  development 
work  will  come  out  of  calls,  and  as  most  of  the 
companies  are  no -liability,  the  shareholders 

need  not  pay  the  calls,  and  so  in  a  few  months' 
time  numbers  of  these  wildcat  companies  will 
be  wound  up. 

In  the  older  centres  the  mining  companies 
are  putting  up  a  good  fight  against  high  prices 
of  stores  and  shortage  of  men  (many  have  gone 
to  the  new  fields),  but  are  just  able  to  meet  the 
increased  cost  by  the   higher  price  received 

for  gold.  Now  the  miners  consider  that  they 
should  participate  in  this  increase,  and  have 
issued  a  log  of  wages  and  conditions,  which,  if 
conceded,  would  shut  down  nearly  every  mine 
in  the  State.  Thus,  while  the  prospects  for 
finding  gold  are  good,  those  of  extracting  it 
under  the  rates  asked  for  are  such  that  may 
well  be'reconsidered  by  the  miners  before  they 
crush  the  life  out  of  the  industry. 

Since  writing  the  above  a  new  line  of  lode 
has  been  opened  up  on  Hampton  Properties 
Block  45,  on  which  encouraging  assay-values 
have  been  obtained  over  a  considerable  width. 
This  is  on  the  Waterfall  Golden  Ridge  line  of 
country  east  of  Kalgoorlie. 

C.  M.  Harris. 

TORONTO. 

June  12. Metallic  Production  of  Ontario. — 
Returns  received  by  the  Ontario  Bureau  of 
Mines  for  the  first  three  months  of  1920  show 

a  total  metallic  production  of  the  value  of 
$11,021,654,  as  compared  with  $10,021,654 
for  the  corresponding  three  months  of  last 
year.  The  most  noteworthy  increase  is  in  the 
output  of  gold, which  was  valued  at  $2,953,036, 
as  compared  with  $2,026,536,  an  increase  of 
nearly  40%.  Silver  showed  a  falling  off,  with 
a  production  of  2,280,665  oz.,  valued  at 
$2,954,695,  as  against  3,105,002  oz.,  valued  at 
$3,152,700  for  the  first  three  months  of  1919, 
and  most  of  the  other  items  showed  decreases. 

Porcupine. —  Satisfactory  as  the  increase 
in  gold  production  appears,  it  would  have  been 
considerably  larger  if  the  companies  had  been 
able  to  obtain  more  labour.  Many  men  have 
been  attracted  from  the  gold  and  silver  camps 

by  the  higher  rate  of  pay  obtaining  at  the  Sud- 
bury nickel  mines.  To  meet  competition  from 

this  and  other  quarters,  the  mine  managers 

have  increased  the  rate  of  wages  by  an  all- 
round  rise  of  50c.  per  day,  giving  shovellers  a 

minimum  of  $470  per  day,  drillers  $5'25,  and 
a  proportionate  advance  to  other  employees. 
The  new  wage  scale  is  stated  to  have  had  a 
steadying  effect  in  overcoming  unrest  and  the 
roving  disposition  recently  prevalent,  and  con- 

ditions have  become  more  settled. 
The  annual  report  of  the  Dome  mines  for 

the  year  ended  March  31  shows  that,  despite 
some  discouraging  conditions,  the  company 
had,  all  things  considered,  a  satisfactory  year, 

with  net  profits  of  $951,984.  The  total  pro- 
duction was  $1,775,374  from  the  treatment  of 

270,080  tons  of  ore,  the  average  yield  per  ton 

being  $6'56.  After  deductions  for  depletion, 
depreciation,  etc.,  a  net  surplus  of  $351,814 
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remained.  The  report  is  somewhat  conserva- 
tive as  regards  ore  reserves,  merely  stating 

that  the  ore  is  sufficient  to  enable  the  company 
to  operate  the  plant  at  capacity  for  three  or 
four  years.  The  continuity  of  ore-bodies  has 
been  proved  to  the  eighth  level,  and  diamond- 
drilling  points  strongly  to  the  conclusion  that 
eventually  large  bodies  of  ore  will  be  opened 
up  at  considerable  depth  below  the  tenth  level. 

The  Holhnger  Consolidated  is  gradually  in- 
creasing its  output,  having  brought  additional 

stamps  into  operation,  and  is  now  treating 
about  2,000  tons  of  ore  daily,  of  an  average 
grade  of  approximately  $975,  with  earnings 
considerably  exceeding  present  dividend  re- 

quirements of  6%  per  annum.  The  North 
Crown  will  drive  a  cross-cut  at  the  500  ft.  level 

into  the  Thompson- Krist  property  for  explor- 
ation purposes.  At  the  Porcupine-Keora  the 

shaft  is  down  140  ft.,  at  which  depth  a  pro- 
mising vein  has  been  encountered. 

KiRKLAND  Lake. — The  Lake  Shore  dur- 
ing April  produced  bullion  to  the  amount  of 

$35,388,  from  the  treatment  of  1,860  tons  of 

ore,  the  recovery  being  about  $  1 9"56  to  the  ton. 
While  this  represents  a  decline, the  Lake  Shore 
maintains  its  position  as  the  highest  grade 
operating  gold  mine  in  Canada.  TheOntario- 
Kirkland  has  let  a  contract  for  the  erection  of 
a  mill,  as  the  downward  continuation  of  the 

ore-bodies  opened  up  on  the  300  ft.  level  to  the 
450  ft.  level  has  been  proved,  assuring  ample 
supplies  of  ore.  The  size  of  the  mill  will  be 
determined  later  in  accordance  with  the  results 
of  further  development  at  depth.  At  the  Bid- 
good  the  shaft  is  down  150  ft.  on  an  8  ft.  vein, 
and  will  be  sunk  to  the  300  ft.  level.  The  Kirk- 

land  Lake  during  May  produced  upwards  of 
$40,000.  Deep  mining  is  being  undertaken 
with  No.  2  shaft  sunk  below  825  ft.  with  a 

view  to  extensive  development  when  the  900 
ft.  level  is  reached.  Rich  ore  is  being  extracted 
from  a  wide  ore-body  at  the  300  ft.  level. 

Cobalt. — Labour  conditions  at  this  camp 
were  somewhat  similar  to  those  at  Porcupine, 
though  the  wages,  supplemented  by  a  bonus 
based  on  the  selling  price  of  silver, were  higher. 
A  rearrangement  has  been  necessary  on  ac- 

count of  the  drop  in  the  silver  market,  and  the 
bonus  of  §r25  per  day  is  being  continued  ir- 

respective of  the  decline.  Cobalt  is  likely  to 
be  seriously  affected  by  the  low  price  of  the 
metal,  as  when  silver  was  high  it  was  found 
profitable  to  treat  large  quantities  of  very  low- 
grade  material  formerly  not  worth  working. 
This  can  no  longer  be  handled  at  a  profit  under 
presentconditionsand, unless  the  market  shows 
improvement,  a  considerable  decrease  in  the 

output  may  be  looked  for,  and  some  of  the 
companies  may  be  forced  to  discontinue  oper- 

ations. During  May  the  Nipissing  mined  ore 
of  an  estimated  value  of  $335,597  (allowing 
99j  cents  per  oz.  for  silver),  and  shipped  bul- 

lion and  residue  from  Nipissing  and  custom 
ores  of  an  estimated  net  value  of  $405,746. 
At  the  Provincial  a  vein  of  high-grade  ore  10 
in.  in  width  has  been  discovered  on  the  70  ft. 

level.  A  stope  is  being  opened.  Shaft  No.  2 
on  the  Oxford-Cobalt  is  down  90  ft.  on  a  5  in. 
vein,  which  widens  at  depth  and  shows  good 
silver  content.  The  annual  report  of  the  Peter- 

son Lake  for  the  year  ended  April  30  shows 
profits  of  $48,299,  and  a  total  surplus  of 
$127,886.  The  company  anticipates  a  large 
income  from  the  treatment  of  a  dump  of  tail- 

ing, the  accumulation  of  many  years,  for  which 
an  arrangement  has  been  made  with  the  Do- 

minion Reduction  Co.  The  Timiskaming, 
which  is  now  handling  approximately  135  tons 
of  ore  daily,  is  installing  a  silver  refinery. 
Matachewan. — There  is  very  little  ac- 

tivity in  this  field,  claim-owners  generally 
waiting  the  construction  of  power-transmission 
lines  before  undertaking  development  work. 
The  Matachewan  has  done  extensive  diamond- 
drilling,  and  has  blocked  out  a  large  amount  of 
ore.  Preparations  are  in  hand  for  the  erection 
of  a  mill. 

Flin-Flon  Copper  Mines. — It  is  offi- 
cially announced  that  the  Mining  Corporation 

of  Canada  is  associated  with  W.  B.Thompson 

&  Co., of  New  York,  in  the  option  on  the  Flin- 
Flon  copper  deposits  in  north-western  Mani- 

toba. The  property  is  now  being  explored  by 
the  sinking  of  shafts,  and  driving  on  the  vein 
to  confirm  the  results  of  diamond-drilling, 
which  indicated  the  existence  of  20,000,000 
to  30,000,000  tons  of  copper  ore.  Should  the 
option  be  exercised,  a  total  outlay  of  $8,000,000 

to  $10,000,000  will  be  required  for  thedevelop- 
ment  of  the  property. 

CAMBORNE. 

THEYEAR-BoOKof  the  Cornish  Chamber  of 
Mines,  which  has  recently  been  published,  is 
likely  to  prove  not  only  a  useful  record  of 
West  of  England  non-ferrous  mining  for  last 
year,  but  should  prove  of  value  for  reference 

purposes  to  all  interested  in  tin-mining.  It  is 
issued  at  a  time  when  the  tin-mining  industry 
of  Cornwall  is  under  a  cloud,  but  it  loses  none 
of  its  interest  because  of  that  fact.  We  have 
sufficient  confidence  in  this  highly  mineralized 
belt  of  country  and  faith  in  the  recuperative 
powers  of  the  industry,  given  a  return  of  a 

reasonable  price  for  tin,  to  believe  that  a  refer- 
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ence  work  of  the  character  of  this  Year-book 
will  be  highly  appreciated  by  those  who,  later 
on,  will  be  engaged  both  in  raising  the  capital 
and  in  re-starting  the  mines.  At  the  moment, 
the  feature  of  interest  is  the  chief  evidence  of 

the  principal  witnesses  representing  the  in- 
dustry who  appeared  before  the  Non-Ferrous 

Mines  Committee  of  inquiry,  whose  report  was 
referred  to  at  a  length  in  the  last  issue.  We 
can  quite  understand  that  Mr.  Fern,  the  editor 
of  the  Year-book,  felt  that  the  facts  disclosed 
in  this  evidence  were  of  too  valuable  a  charac- 

ter to  rest  in  the  archives  of  a  Government 

Department,  and  as  the  committee  did  not  con- 
sider it  necessary  to  include  this  informative 

matter  in  its  report,  we  are  glad  that  the 
Chamber  has  gone  to  the  expense  of  putting  it 
on  record.  We  notice,  too,  that  the  detailed 

statistics  of  the  mineral  production  of  Corn- 
wall and  Devon  for  1918  are  given  ;  before  the 

war  the  Home  Office  published  the  official  re- 
turns of  the  mines  in  the  annual  blue-book  pre- 

pared by  the  Chief  Inspector  of  Mines,  but  for 

some  unexplained  reason — it  cannot  surely  be 
for  the  sake  of  economy — this  practice  has  been 
dropped.  We  are  glad  the  Chamber  has  filled 
the  breach,  as  such  figures  are  most  useful  for 

reference  purposes.  A  map  of  Cornwall,  show- 
ing the  situation  of  all  the  mines  that  are 

working,  or  have  been  worked  in  the  past  few 
years,  is  a  valuable  adjunct  to  the  book.  We 

heartily  congratulate  Mr.  Fern  on  his  produc- 
tion ;  he  has  been  engaged  for  so  many  years 

in  collecting  information  relating  to  Cornish 

mining  affairs — first  in  association  with  the 
late  J.  H.  Collins — that  no  man  probably  is 
better  qualified  to  undertake  a  reference  work 
of  this  character. 

Levant  Tin  Mines,  Ltd. — The  statutory 
meeting  of  this  company  was  held  on  July  2. 
From  the  report  sent  to  the  shareholders,  it 
would  appear  that  three-fourths  of  the  nominal 
capital  of  the  company  has  been  allotted,  or  in 

other  words  /"UCOOO  out  of  ;^160,000.  Of 
this,  one-half,  or  ;^60,000,  has  been  issued  for 
cash,  the  other  moiety  being  issued  as  fully- 
paid  shares  in  consideration  for  the  purchase 
of  the  property  and  by  way  of  commission 
for  providing  the  capital.  It  is  regrettable 
that  no  progress  has  been  made  with  the 
sinking  of  the  new  shaft  and  so  little  with  the 
equipment  of  the  property.  Valuable  months 
are  being  lost,  and  doubtless  in  the  mean- 

time the  working  capital  is  being  eaten  into 
by  losses  which  cannot  well  be  avoided.  No 
policy  of  landward  exploration  only  will  prove 
permanently  satisfactory  at  Levant.  A  new 
shaft  and  modern  equipment  are  absolutely 

1—5 

essential  if  profits  are  to  be  earned. 
KiLLlFRETH. — -Further  capital  is  to  be  pro- 

vided for  this  company  by  means  of  the  issue 
of  25,000  shares  of  £\  each  at  the  net  price  of 
16s.  per  share.  This  will  bring  the  issued 
capital  of  this  company  up  to  ;^150,000,  which 
is  rather  on  the  high  side.  The  main  purpose 
of  the  new  issue  is  to  provide  funds  to  acquire 
the  adjoining  property  of  Wheal  Busy  and  the 
mill  and  other  machinery  thereon.  For  some 

time  past,  this  10-stamp  mill  has  been  under 
hire  to  the  Killifreth  company  ;  indeed  during 
the  past  three  months  1 ,850  tons  of  ore  has  been 
milled,  showing  a  recovery  of  42  lb.  black  tin 

per  ton.  This  result  is  exceedingly  encourag- 
ing. It  is  proposed  to  add  a  further  15  stamps, 

and  by  the  time  this  work  is  completed,  the 

management  hopes  to  be  in  a  position  to  main- 
tain an  output  of  2,000  tons  of  ore  per  month. 

On  this  basis,  they  are  sanguine  enough  to  ex- 
press the  opinion  that  a  satisfactory  profit  will 

be  shown  even  with  the  existing  price  for  tin. 
Already  a  large  amount  of  development  work 
has  been  done  at  the  20,  40,  and  50  fathom 

levels,  where  it  is  reported  "  good  payable 
grade ' '  ore  has  been  exposed.  The  Wheal  Busy 
lode  contains  tin,  arsenic,  and  copper,  but  in 
the  upper  levels  the  tin  content  is  negligible. 
It  is  stated  that  there  is  an  elvan  course  in  the 

property  impregnated  with  arsenic,  nearly  50  ft. 

wide,  and  assaying  from  0'5  to  20%  arsenic. 
It  is  proposed  at  once  to  commence  work  on 
this  ore-body  above  adit. 
Government  AssisTANCE.^Our  antici- 

pation that  the  deputation  to  the  Board  of 
Trade  arranged  through  the  Joint  Industrial 
Council  would  not  meet  with  success  has  un- 

fortunately proved  only  too  correct,  for  the 
President  of  that  Department  has  now  com- 

municated his  decision  to  the  Council  stating 
that  he  is  unable  to  recommend  Parliament  to 

vote  any  financial  assistance  to  the  industry. 
One  cannot  refrain  from  saying  that  in  this 
matter  the  industry  has  been  badly  led.  The 
lack  of  initiative,  the  absence  of  driving  force, 
and  the  apparent  ignorance  of  the  powers  that 
be  as  to  the  method  of  tackling  the  Govern- 

ment, are  all  evidence  that,  in  the  matter  of 
tactics,  those  concerned  have  much  to  learn. 
In  a  matter  of  this  kind,  the  battle  has  to  be 

fought  with  the  gloves  off;  all  parties  interested 
directly  or  indirectly  must  be  united  in  a  de- 

termination to  make  themselves  obnoxious  to 
the  Go\ernment  until,  for  the  sake  of  peace 
and  quietness,  they  make  the  industry  a  grant, 

call  it  a  "  sop"  if  you  will ;  those  who  know 
the  inner  history  of  the  industry  for  the  past 
few  years  will  only  recognize  it  as  reparation 
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for  injuries  suffered  in  the  interest  of  the  nation. 

With  this  Government — as  with  most  coaH- 
tions — those  who  shout  loudest  get  the  most. 
Ask  the  Trades  Unions.  At  this  late  hour, 
Cornwall  appears  to  be  getting  thoroughly 
alarmed  ;  the  different  interests  only  indirectly 
concerned  are  talking  of  concerted  action, 

and  we  hope  the  Cornish  motto  of  "  One  and 
All  "  will  at  last  be  demonstrated  as  an  actual 
fact.  The  pity  of  it  is  that  vigorous  action  has 
been  delayed  until  the  dismissal  of  men  from 
the  mines  has  actually  taken  place  through  the 
decision  of  some  of  the  principal  companies  to 
cease  work  in  the  bottom  levels.  Dolcoath, 
Grenville,  and  Tincrof t  have  all  been  forced  to 
reduce  their  labour  forces,  and  unless  there  is 

an  eleventh-hour  turn  of  fortune's  wheel,  the 
Camborne  district  will  soon  be  faced  with  very 

serious  troubles.  The  pumps  are  already  be- 
ing withdrawn  from  the  deepest  workings  at 

Dolcoath,  but  it  is  to  be  hoped  that  the  manage- 
ment will  be  so  able  to  arrange  matters  as  not 

to  be  forced  to  allow  the  water  to  rise  beyond 

the  point  at  which  the  projected  exploratory 
cross-cut  at  the  338  fathom  level  should  be 
driven  into  the  Northern  Roskear  area,  and 

that  the  company  will  find  some  group  with 
the  necessary  courage  and  faith  to  finance  this 
most  promising  speculation.  But  the  wealthy 
local  men  must  back  their  faith  and  not  expect 

outsiders  wholly  to  "  carry  the  baby." 
Ministry  of  Mines  Bill. — This  Bill  has 

at  last  seen  the  light  of  day,  but  we  have  yet 

tohear  of  anyone  whose  opinion  counts — either 

from  the  employers'  or  workers'  side,  whether 
associated  with  coal  or  metalliferous  mines — 
who  is  prepared  to  give  it  his  blessing,  and  to 

say  that  it  is  a  well-thought-out  and  statesman- 
like measure.  The  trouble  is  that  with  such  a 

docile  majority  behind  them,  consisting  so 
largely  of  members  who  are  not  prepared  to 
carry  their  opposition  so  far  as  to  vote  against 
a  Government  measure,  the  Government  will 
probably  get  it  through  the  House  without 
serious  amendment.  The  most  promising  hope 
of  its  withdrawal  lies  in  the  opposition  of  the 

Miners'  Unions  ;  whoever  thought  to  have  to 
express  thankfulness  for  support  from  the 

Miners'  Federation  !  However,  we  are  not  so 
much  concerned  with  the  scheme  as  it  relates 

to  coal  mining ;  we  desire  to  examine  it  from 
the  point  of  view  of  the  non-ferrous  mines. 
As  we  anticipated  in  the  last  issue,  scant  re- 

gard is  paid  to  the  interests  and  needs  of  the 

metalliferous  mines,  and  well  may  Mr.  Better- 
ton  (the  Chairman  of  the  recent  Non-Ferrous 
Mines  Commission),  on  the  occasion  of  the 

second  reading  of  the  Bill,  have  expressed  dis- 

appointment that  this  important  industry  had 
not  received  the  consideration  to  which  it  was 

properly  and  justly  entitled.      It  must  be  quite 
obvious  now  to  all  that  the  appointment  of  the 

commission  of  inquiry  was  merely  the  usual  at- 
tempt on  the  part  of  the   Board  of  Trade  to 

play  for  time  in  the  hope  that  an  awkward  posi- 
tion would  right  itself,  and  that  the  Govern- 
ment never  had  the  slightest  intention  of  adopt- 

ing any  recommendations  that  would  be  made. 
This  Bill  is  merely  camouflage  so  far  as  metal- 

liferous mines  are  concerned  ;  no  Mines  De- 
partment on  the  lines  recommended  is  to  be  set 

up.      All  the  Bill  provides  is  for  the  transfer 
to  the  Minister  of  Mines  of  the  existing  duties 

and  powers  of  the  different  departments  re- 
lating to  metalliferous  mines  and  quarries,  and 

even  this  is  subsequently  qualified  so  as  to  allow 
the  Minister  to  make  arrangements  for  the 

exercise  by  such  other  Government  Depart- 
ments of  any  such  powers  and  duties  as  appear 

could  be  more  conveniently  exercised  by  them. 
What  a  farce  it  all  is  !  And  yet  it  is  claimed 

that  the  purpose  of  the  Bill  is  to  secure  "  the most  effective  development  and  utilization  of 

the  mineral  resources  of  the  United  Kingdom." 
Clause  4  of  the  Bill  provides  that  the  Minis- 

ter shall  appoint  a  committee  for  the  purpose 
of  giving  him  advice  and  assistance  on  matters 
connected  with  his  powers  and  duties  under 
the  Act  relating  to  coal  and  the  coal  industry, 
and    proceeds  to  set  out   the   constitution  of 
such  committee  which  must  be  appointed  after 

consultation    with   the  various  interests  con- 
cerned.    In  the  case,  however,  of  metalliferous 

mines  and  quarries,  the  appointment  of  such 

an    advisory    committee   is  at  the  Minister's 
option ;    further    evidence  of    the  scant  con- 

sideration given  to  this  side  of  the  mining  in- 
dustry.    If  the  defeat  of  this  Bill  cannot  be 

secured,  we  hope  at  least  that  strenuous  efforts 
will  be  made  to  secure  that  the  appointment 
of  such  an  advisory  committee  shall  be  made 
compulsory,  and  the  Cornish  Chamber  of  Mines, 
and  other  similar  organizations   in  existence 
for  the  purpose  of  protecting  and  advancing 
the  interests  of   non-ferrous    mining    in    this 

country,  should  combine  and  use  all  their  re- 
sources to  this  end.     With  an  advisory  com- 

mittee of  practical  men,  representative  of  all 
interests,  there  would  be  some  hope  of  securing 
much  needed  and  long  overdue  reforms.     It  is 

stated  on  good  authority  that  Mr.  W.  C.  Bridge- 
man  is  to  be  the  first  Minister  of  Mines  at  a 

salary  of  £2fiOO  per  annum,  and  one  wonders 
what  qualifications  he  has  for  a  post  of  this 
character.     He    certainly    has    no   first-hand 
knowledge  of  metalliferous  mining. 
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PERSONAL 
Victor  C.  Alderson  is  here  from  Colorado. 

W.  T.  Anderson  has  joined  the  board  of  the  Anglo- 
French  Exploration  Company. 

L.  G.  Attenborough  is  here  from  Malaya. 
L.  Venn  Brown  has  resumed  the  management  of 

the  King  Island  Scheelite  company's  properties. D.  V.  Burnett  is  now  consulting  engineer  to 
Rezende  Mines. 

Sir  John  Cadman  has  resigned  as  professor  of  min- 
ing in  Birmingham  University.  He  has  been  elected 

a  member  of  the  Advisory  Council  of  the  Privy  Council 
Committee  for  Scientific  and  Industrial  Research. 
Gilbert  H.  Cady  passed  through  London  last 

month  on  his  way  from  Burma  to  the  United  States. 
Stanley  W.  Carpenter  is  here  from  Nigeria. 
John  C.  Collings  has  left  for  Rhodesia. 
G.  F.  Cowper  has  resigned  as  manager  of  the  Wol- 

fram Mining  and  Smelting  Company's  mines  in  Por- 
tugal, after  having  held  this  position  for  ten  years,  and 

is  at  present  on  holiday  in  England. 
Francis  Drake  is  on  his  way  to  New  South  Wales. 
Austin  Eastwood  has  left  for  Bagdad. 
Dr.  J.  S.  Flett  has  been  appointed  Director  of 

the  Geological  Survey,  in  succession  to  Sir  Aubrey 
Strahan. 

A.  G.  Glenister  is  here  from  the  Malay  States. 
E.  M.  Hamilton  is  here  from  San  Francisco  on 

short  holiday. 
E.  C.  Harder,  for  many  years  with  the  United 

States  Geological  Survey,  is  now  with  the  Aluminium 
Company  of  America. 
W  Pellew  Harvey  has  left  for  British  Columbia. 
J.  E.  Healey,  manager  of  the  Consolidated  Main 

Reef,  is  here  from  Johannesburg.  He  will  be  paying  a 
brief  visit  to  the  United  States. 

J.  C.  HoAL  is  here  from  Messina,  Transvaal. 
A.  W.  Hooke  is  back  from  Nigeria. 
J.  M.  Iles  has  left  for  Nigeria. 
Alfred  James  has  returned  from  Mexico. 
R.  H.  Johnson,  of  the  firm  of  Laws,  Rumbold  & 

Co.,  is  back  from  South  America. 
C.  E.  Jordan  is  expected  from  India. 
H.  M.  Kingsbury  is  back  from  India  and  has  gone 

to  the  Mines  de  Villemagne,  France. 
H.  Mortimer  Lamb  has  resigned  as  secretary  of 

the  Canadian  Mining  Institute. 
F.  C.  Loring  has  left  for  Toronto.  He  expects 

to  return  in  the  autumn. 
H.  R.  Mackilligan  is  back  from  Tavoy. 
E.  P.  Mathewson  is  at  the  Anyox  copper  smelter, 

British  Columbia. 
William  McNeill  is  back  from  Nigeria. 
H.  W.  Merivale  has  left  for  Trinidad. 
A.  W.  Newberry  has  been  here  on  a  brief  visit 

from  New  York. 
G.  R.  NicOLAUS  has  returned  from  Nigeria. 
H.  G.  Payne  has  gone  to  the  Balkans. 
J.  C.  Pickering  has  opened  an  office,  as  consulting 

engineer,  at  Avenida  Juarez  83,  Mexico  City. 
A.  S.  Rome  has  been  appointed  mine  manager  for 

Rezende  Mines. 
R.  A.  RusHA  has  left  for  Nigeria. 
H.  Sharpley  is  returning  from  Barberton. 
G.  W.  SIMMS  is  home  again  from  the  Sungei  Besi 

mines,  Selangor. 
A.  T.  Watson  has  left  for  Peru. 
E.  H.  Watson  has  left  for  Burma. 
W.  Y.  Westervelt  has  moved  his  office  from 

Madison  Avenue  to  522,  Fifth  Avenue,  New  York. 
W.  L.  White  has  retired  as  consulting  engineer  to 

the  Johannesburg  Consolidated  Investment  Company, 
and  has  come  to  England.     J.  G.  Lawn,  who  was  his 
predecessor  before  the  war,  has  resumed  the  position. 

Ernest  Williams  has  returned  from  Brazil. 

In  the  March  issue  of  the  Magazine  brief  mention 
was  made  of  the  appointment  of  Mr.  E.  C.  ANDREWS 
as  Government  Geologist  for  New  South  Wales.  A 

Queensland  correspondent  sends  us  the  following  ap- 
preciation of  Mr.  Andrews'  record  and  abilities  :  Mr. 

E.  C.  Andrews,  B.A.  of  Sydney  University,  the  newly 
appointed  Government  Geologist  to  the  New  South 
Wales  Government,  is  acknowledged  to  be,  both  by 
his  writings  and  originality,  the  foremost  geologist  in 
Australia.  His  predecessors  in  the  ofiice,  at  least  since 
Wilkinson,  have  been  very  able  men,  but  their  geo- 

logical functions  have  been  subordinated  to  adminis- 
trative work,  and  the  application  of  geology  to  the 

material  advantages  of  the  people.  Andrews,  so  far, 
has  been  a  pure  scientist.  Soon  after  his  joining  the 
Geological  Survey  of  N.S.W.,  he  began  the  physio- 
graphical  study  of  the  eastern  side  of  Australia,  and 
the  succession  of  papers  from  his  pen,  since  then,  have 
elucidated  the  geological  history  of  that  part  of  the 
continent  in  a  brilliant  manner.  In  that  work  he  has, 

and  has  had,  no  peer  in  Australia.  His  geological  re- 
ports for  the  Survey  on  the  mining  fields  show  an 

accurate  perception  of  lode  structure,  and  its  relation- 
ships, and  are  free  from  the  vague  generalities  often 

indulged  in  by  officers  of  government  departments. 
His  opinions  are  his  own,  formed  from  his  own  obser- 

vation and  ideas.  In  addition  to  the  Fiji  experience 
mentioned  in  the  Magazine,  Andrews  has  travelled  in 
New  Zealand  and  the  United  States  in  pursuit  of  his 
geological  studies,  and  he  is  also  a  botanist.  His 
papers,  read  before  the  Linnean  Society  of  N.S.W., 
show  that,  if  he  had  not  distinguished  himself  as  a 
geologist,  he  would  have  done  so  as  an  original  thinker 
in  botanical  science.  Andrews  is  still  a  young  man, 
and  in  his  new  position  should  give  a  permanent  lift 
to  the  science  of  geology  in  Australia.  Those  who 
know  him  expect  him  to  go  far  in  further  revealing  to 
us  the  geological  history  of  this,  perhaps,  the  oldest 
of  all  present  land  surfaces  on  the  globe. 

James  Howlison  died  in  Abyssinia  on  April  27. 
G.  G.  S.  LiNDSEY,  the  Canadian  expert  on  mining 

law,  died  on  May  27.  A  few  years  ago  he  compiled 
new  mining  laws  for  the  Chinese  Government. 

E.  Gibbon  Spilsbury  died  in  New  York  on  May 
28,  aged  75.  He  was  a  Londoner  by  birth,  and  was 
educated  at  Louvain  and  Clausthal.  He  went  to  the 
United  States  in  1870.  During  the  last  year  or  two 
his  attention  was  chiefly  devoted  to  iron  and  manga- 

nese enterprises  in  Brazil. 
Raymond  Payne  died  at  Westcliff  last  month  after 

a  long  illness,  at  the  early  age  of  45.  He  was  edu- 
cated in  England,  and  went  when  21  years  old  to  West 

Australia.  Thence  he  went  to  Dunedin,  New  Zealand, 
to  join  his  brother,  F.  W.  Payne,  who  was  then  actively 
engaged  in  consulting  work  during  the  gold-dredging 
boom.  He  went  to  the  United  States  for  his  brother 
to  arrange  for  the  building  of  some  dredges,  the  orders 
having  been  given  there  so  as  to  obtain  early  delivery. 
Afterwards  he  came  to  London  and  established  an 
office  in  association  with  his  brother  and  the  late  A.  C. 
Perkins,  the  firm  being  known  as  F.  W.  Payne  &  Co. 
He  paid  a  visit  to  Ecuador  to  report  on  alluvial  areas. 
During  recent  years  he  has  been  known  for  his  work 
in  connection  with  the  design  and  building  of  tin- 
dredges  for  the  Malay  States  and  Siam.  There  was 
never  a  more  careful  and  conscientious  engineer. 
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TRADE  PARAGRAPHS 
Bruce  Peebles  &  Co.,  Ltd.,  of  Edinburgh,  send 

us  their  pamphlet  No.  21  D,  describing  their  continu- 
ous-current dynamos  and  motors. 

The  MetropolitanVickers  Electrical  Co., 
Ltd.,  announce  the  removal  of  their  London  ofiice  to 
4,  Central  Buildings,  Westminster,  S.W.I. 

The  General  Electric  Co.,  Ltd.,  of  67  Queen 
Victoria  Street,  E.C.4,  have  issued  a  pamphlet  des- 

cribing the  electrification  of  the  Berthllwyd  colliery, 
South  Wales  ;  also  a  pamphlet  on  switchboards. 
The  Sturtevant  Engineering  Co.,  Ltd.,  of 

147  Queen  Victoria  Street,  London,  E.C.4,  send  us 
their  catalogue  No.  1,023,  describing  their  high-pres- 

sure fans  and  rotary  blowers. 
RusTON  &  Hornsby,  Ltd.,  of  Lincoln,  send  us  a 

number  of  new  circulars  and  pamphlets,  dealing  with 
centrifugal  pumps  of  several  sizes,  portable  steam 
engines,  road  rollers,  traction  engines,  and  their  cold- 
starting  crude  oil  engines. 

T.  Cooke  &  Sons,  Ltd.,  of  the  Buckingham 
Works,  York,  send  us  their  pamphlet  No.  519,  which 

gives  full  details  of  their  system  of  pneumatic  des- 
patch. This  method  of  despatching  papers,  etc.,  is  ex- 

tensively used  nowadays  in  factories  and  other  works. 
The  Oliver  Continuous  Filter  Co.,  of  New- 

York,  announce  that  they  are  about  to  open  a  London 
office,  under  the  charge  of  J .  F.  Alitchell-Roberts.  The 
address  will  be  announced  later.  Mr.  Roberts  is  a 

Freiberg  man  and  a  member  of  the  Institution  of  Min- 
ing and  Metallurgy.  He  is  a  metallurgist  of  wide  e.\- 

perience  in  North  and  South  America,  Corea,  etc. 
Hadfields,  Ltd.,  of  Sheffield,  have  a  stand  in  the 

Machinery  in  Motion  section  at  the  Royal  Show,  Dar- 
lington. This  exhibit,  in  addition  to  showing  one  of 

their  crushing  machines  at  work,  includes  large  and 
small  castings  and  forgings.  giving  some  idea  of  the 
scope  of  their  manufacture.  A  representative  ma- 

chine shown  is  the  "  Hecla  "  disc  crusher  (Symons' 
patent).  Many  years  of  service  on  all  classes  of  ma- 

terial have  fully  proved  the  usefulness  of  this  machine 
as  a  medium  for  secondary  reduction,  in  obtaining  a 
moderately  coarse  product.  The  24  in.  size  is  capable 
of  taking  pieces  up  to  5  by  4  by  2h  in.  and  reducing 
them  at  the  rate  of  about  15  tons  an  hour  down  to  j  in. 
ring  material.  As  the  machine  produces  cubical  pieces, 
it  outstrips  all  rivals  as  the  ideal  medium  for  producing 

"top  dressing,"  as  needed  for  road  maintenance.  An- 
other interesting  feature  of  the  firm's  exhibit  is  a  10  ft. 

long  marine  forging.  Among  a  variety  of  appliances 
for  collieries  and  mines,  the  firm  show  many  patented 
specialities.  Of  these  may  be  mentioned  the  Row- 
botham  self-oiling  wheels  and  axles,  which,  by  reason 
of  the  efficiency  of  the  lubricating  mechanism  and  the 
high  grade  of  steel  of  which  the  wheels  and  axles  are 
made,  hold  a  wide  field.  Wheels  fastened  by  Had- 

fields' special  "lockfast"  method  on  axles  and  loose 
wheels,  including  some  in  patent  "Era"  manganese 
steel,  are  shown,  also  colliery  tubs,  both  wooden  and 

steel,  the"Sylat"  propwithdrawer,  the  Wilde  &  Petrie 
tub  controller,  and  a  special  tub  greaser. 

The  Sullivan  Machinery  Company,  of  Chicago, 
have  instituted  cinematograph  expositions  of  the  work 
of  their  rock-drills,  coal-cutters,  etc.  Mr.  S.  B.  King, 
a  member  of  the  staff,  has  this  matter  in  charge  and  the 
films  are  made  by  the  Rothacker  Film  Manufacturing 
Co.,  of  Chicago.  The  films  are  shown  at  mining  and 
engineering  schools  throughout  the  United  States  and 

also  at  the  meetings  of  technical  societies.  "  Building 
Mining  and  Quarrying  Machinery  at  a  Yankee  Shop" 

is  a  three-reel  picture.  It  opens  with  panoramic  views 
of  the  Claremont  and  Chicago  works.  The  audience 
then  visits  the  interior  of  the  Claremont  foundry  and 

sees  the  pouring  of  air-compressor  castings.  The 
air-compressors,  made  at  both  the  Claremont  and 
Chicago  plants,  are  followed  through  the  various 
stages  of  machining,  assembly,  erection,  and  the 
final  testing  at  full  speed  and  load  before  ship- 

ment. Interesting  details  include  the  gigantic  planer 

at  Chicago  on  which  twelve  angle  air  compound  com- 
pressor frames  are  planed  at  one  operation  ;  the 

assembling  of  water  valves  and  of  finger  valves  used 
in  the  different  compressors;  andthesteamvalveaction 

on  one  of  the  company's  2,500  Corliss  compound  air 
compressors  in  which  the  operation  of  the  Corliss  valve 
gear  is  clearly  shown.  The  second  part  of  the  picture 
shows  how  hammer-drills  are  made.  The  fact  is 

emphasized  that  the  company's  rotators,  water  drifters, 
stopers,  etc. ,  are  not  made  from  castings  but  from  solid 
billetsof  steel  or  from  steel  bars.  The  observer  is  shown 
the  wonderful  automatic  machinery  by  which  the 
different  parts  are  milled,  shaped,  and  ground  to  the 
exact  sizes  and  close  fits  needed  in  this  class  of  machinery. 

Materials  are  shown  under  test  in  the  company'schemi- 
cal  and  physical  laboratories,  and  also  in  the  carbon- 

izing and  heat-treating  department,  in  which  rows  of 
furnaces,  flanked  by  quenchingbaths  of  different  liquids 
and  at  different  temperatures  give  the  parts  of  the  drills 
the  necessary  hardness  and  toughness  to  resist  the 
strain  of  pounding  upon  rock.  This  section  of  the  film 

is  completed  by  a  trip  to  the  company's  quarries  or 
proving  grounds,  where  the  completed  machines  are 
tested  for  air  consumption  and  drilling  speed  under 
actual  service  conditions.  Complete  views  are  shown 

of  the  company's  drill-sharpening  machine  and  drill 
heating  furnaces  for  the  better  careand  treatment  of  the 
drill  steel  used  in  mining.  The  third  part  of  the  film 
deals  with  incidents  in  the  life  of  an  ironclad  coal- 

cutter. The  picture  shows  the  various  stages  in  the 

construction  and  assembly  of  the  company's  coal-cut- 
ting machine  which  has  been  the  pioneer  in  the  present 

economical,  rapid,  mechanical  mining  of  coal.  Detail- 
ed views  of  the  completed  machine  were  taken  in  the 

open  air,  but  under  conditions  simulating  those  in  a 
coal  mine. 

THE    CRYSTAL    PALACE    EXHIBITION. 

After  being  in  the  hands  of  the  Government  for  war 

purposes  for  over  six  years,  the  Crystal  Palace  was  re- 
opened to  the  public  early  last  month.  The  greater 

part  of  the  buildings  are  occupied  with  official  war  ex- 
hibits, but  there  are  also  a  number  of  shows  connected 

with  general  engineering  and  with  the  oil  industry. 
A  few  notes  of  the  exhibits  of  special  interest  to  mining 
engineers  are  given  herewith. 

Crossley  Brothers,  Ltd.,  of  Openshaw,  Man- 
chester, show  a  variety  of  oil  and  gas  engines. 

Belliss  &  MORCOM,  Ltd.,  of  Birmingham,  are 
represented  by  heavy  oil  engines  suitable  for  driving 
air-compressors  and  pumps. 

ExplosivesTrades,  Ltd.,  of6.  Cavendish  Square, 
London,  W.l,  exhibit  explosives  of  all  sorts,  together 
with  fuses  and  detonators. 

SuLZER  Brothers,  of  31,  Bedford  Square,  Lon- 
don, W.C.I,  show  oil-driven  engines  of  the  Diesel 

type,  air-compressors  coupled  direct  to  oil  engines, 
centrifugal  pumps,  and  ventilating  fans. 

John  &  Edwin  Wright,  Ltd.,  of  Birmingham 
(London  Office,  Salisbury  House),  have  a  large  stand 
where  a  great  variety  of  steel  and  hemp  ropes  are 
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shown.  At  the  present  time  this  firm  is  supplying 
large  quantities  of  steel  ropes  for  oil-drilling  purposes. 
The  Finney  Pump  Co.,  of  20,  High  Holborn, 

London,  W.C.I,  show  their  pump  which  was  des- 
cribed and  illustrated  in  our  issue  of  March  last.  In 

this  pump  the  liquid  is  not  in  contact  with  the  piston 
and  cylinder,  so  that  the  machine  may  be  used  for 
gritty  water  or  corrosive  liquids. 
The  Mono  Nickel  Co.,  Ltd.,  of  39,  Victoria 

Street,  Westminster,  show  samples  of  pure  nickel 
sheets,  anodes,  wires,  rods,  and  pellets  ;  nickel  sul- 

phate crystals  and  powder  for  use  in  nickel-plating  and 
the  hydrogenization  of  oils  ;  nickel  ammonium  sul- 

phate for  electroplating  ;  samples  of  copper  sulphate, 

and  the  "  Blighty  "  spraying  mixture. 
Were  Conrad,  of  Haarlem,  Holland,  have  an  at- 

tractive exhibit  in  the  Oil  Section.  They  show  im- 
proved Canadian  oil-drilling  plant,  and  the  rapid  water- 

flush  percussion  system  ;  steel  derricks  and  rigs  ;  port- 
able exploration  drilling  plant  ;  swelled,  solid,  and 

hollow  drilling  and  fishing  rods  ;  under-reamers  with 
two  pairs  of  cutters  for  dry  and  water-flush  systems  ; 
flushing  tools  and  accessories,  especially  for  the  rapid 
percussion  system  ;  special  casing  tools,  etc.  Among 
oil-drilling  tools  as  manufactured  by  them  are  to  be 
seen  the  following  :  a  detachable  casing  spear  for 
drawing  17  in.  casing  ;  a  flushing  swivel  of  heavy  con- 

struction, with  ball-bearing,  for  hollow  rods  of  2  in. 
internal  diameter  ;  under-reamers  ;  fishing  and  drilling 
jars  ;  an  elevator  for  lifting  hollow  rods  of  2  in.  di- 

ameter, together  with  a  piece  of  hollow  rod  and  coup- 
ling ;  a  drilling  swivel  with  ball-bearing  ;  a  sand  line 

swivel  for  J  in.  steel  cable  ;  a  draw  swivel  for  hoisting 
solid  drilling  rods  ;  a  key  wrench  with  movable  key 
for  2  in.  hollow  drilling  rods  ;  and  five  sections  of  rod 
ends.  In  addition  there  is  to  be  seen  a  large  number 
of  the  component  parts  of  the  Banka  hand  prospecting 
drill,  which  is  manufactured  solely  by  this  company. 
ViCKERS,  Limited,  of  Broadway,  Westminster, 

show  the  following  :  locomotive  crankshaft  axles  ; 
tyres,  drop  forgings,  and  stampings  ;  motor-car  pres- 

sings ;  high-grade  alloy  steel  ;  tubes  and  bars  ;  various 
magnets  ;  laminated  springs  ;  rustless  steel  propeller, 

and  a  special  hardened  steel  roll  ;  engineers'  small 
tools  of  every  description  ;  concrete  brick  and  tile- 
making  machinery  ;  hand  and  treadle  sewing  ma- 

chines ;  duralumin,  the  well-known  aircraft  light  al- 
loy ;  the  Vickers  sporting  rifles  and  shot  gun  barrels  ; 

standardized  joinery  ;  Rene  Bull  mechanical  toys  ; 
boxmaking  machines  (1  stitching  machine,  1  single 
corner  and  1  double  corner  cutting  machines  in  opera- 

tion) ;  hydraulicrubbersandhydraulic  valves.  A  num- 
ber of  companies  associated  with  Vickers,  Limited,  also 

have  representative  stands  as  follow  :  S.  E.  Saunders, 
Ltd.,  East  Cowes,  Isle  of  Wight  ;  one  30  ft.  standard 
Consuta  motor-launch.  Centrifugal  Separators,  Ltd., 
8,  Iddesleigh  House,  S.W.I  ;  one  12  in.  centrifugal 
separator.  loco  Rubber  Proofing  Co.,  Netherton 
Works,  Anniesland,  Glasgow  ;  waterproof  fabrics  and 
rubber  goods.  T.  Cooke  &  Sons,  Ltd.,  Buckingham 
Works,  York  ;  optical  instruments,  astronomical  teles- 

copes, levels,  etc.  British  Refrigerating  Co.,  37, 
Tothill  Street,  S.W.I  ;  one  No.  0  refrigerating  plant. 
Robt.  Boby,  Ltd. ,  Bury  St.  Edmunds  ;  Grain  dressing 
machine,  Baker  winnower,  seed  cleaning  machine,  but- 

ter churn,  two-high  malt  mill,  new  type  haymaker, 
Meura  mash  filter.  Taylor  Bros.,  Leeds  ;  roller  steel 
disc  wheels,  railway  axle.  Variable  Speed  Gear,  Ltd., 
Broadway  Court,  S.W.I  ;  workuig  models  of  the 
Williams-Janney  variable  speed  gear.  Petters,  Ltd., 
and  Vickers-Petter,  Ltd.,  Ycovil  ;  semi-Diesel  crude 
lio  engines,  Petter  Junior  engines. 

METAL   MARKETS 
Copper. — This  market  has  displayed  an  easier  tone 

during  the  past  month,  prices  in  this  country  both  of 
standard  and  of  refined  having  declined  somewhat  dur- 

ing the  period.  One  of  tlie  causes  of  this  has,  of 
course,  been  the  generally  downward  tendency  m  other 
markets  as  well  as  the  tight  position  of  finance,  which 
factors  have  naturally  had  a  depressing  effect  on  this 
article.  Another  cause  has  been  the  offering  in  this 
country,  and  in  America,  of  re-sale  lots  of  Japanese 
metal.  As  will  be  remembered,  a  considerable  time  ago 
Japan  bought  electrolytic  copper  very  largely,  such  pur- 

chases being  the  subject  of  a  considerable  amount  of  con- 
jecture as  to  the  reason.  That  country  used  to  be  an  ex- 

porter of  copper,  and  the  fact  that  she  should  have 
turned  round  and  have  become  an  importer  naturally 
caused  some  surprise.  However,  whatever  the  object 
of  the  purchases  was,  the  recent  financial  difficulties 
there  have  been  the  means  of  dislodging  some  of  these 
holdings,  so  that,  after  all,  this  factor  in  the  market 
has  been  brought  about  by  one  of  the  causes  already 
referred  to,  namely,  financial  tightness.  Business  in 
the  standard  market  has  been  fairly  active,  but  the 
liquidation  of  that  commodity  was  the  means  of  de- 

pressing the  price  unduly  as  compared  with  refined, 
with  the  result  that  a  very  wide  margin  was  established, 
between  the  two.  As  a  result  it  appears  that  America 
has  been  buying  standard  with  the  object  of  taking  it 
to  America  to  be  refined,  the  large  spread  between  the 
prices  of  the  two  grades  making  this  possible.  From 
time  to  time  a  fair  business  has  been  done  in  refined 
copper  with  Continental  countries,  particularly  Italy. 
That  country  is  understood  to  have  still  fair  stocks  of 

metal,  but  apparently  not  in  such  grades  as  are  re- 
quired at  present.  Generally  speaking,  however,  the 

Continental  demand  is  rather  slow  to  awaken.  Mean- 
while in  this  country  business  with  consumers  con- 

tinues to  be  restricted  so  far  as  new  copper  is  concerned . 
This  is  chiefly  due  to  the  fact  that  large  quantities  of 

scrap  metal  are  available,  and  it  has  recently  been  re- 
ported that  a  large  parcel,  some  4,000  or  5,000  tons, 

has  been  sold  by  the  Government.  Reports  from 
America  are  a  little  conflicting.  From  time  to  time  a 
good  demand  from  domestic  consumers  is  reported, 
but  trade  there  seems  to  have  been  generally  hampered 
by  the  traffic  difficulties,  which  have  caused  a  slowing 

down  of  operations  both  in  refineries  and  in  consumers' 
plants.  The  market  has  been  rather  firmer  lately, 
however,  and  about  18|c.  to  19c.  is  now  quoted. 

Average  price  of  cash  standard  copper:  June  1920. 
/88;  May  1920,  ;^96.  18s.  Id.;  June  1919,  ̂ ^83.  Os. 
6d.  ;   May  1919,  /77.  16s.  8d. 

Tin. — This  market  has  shown  a  generally  fluctuat- 
ing tendency  during  the  month  of  June,  values  on  bal- 

ance having  declined.  The  market  has  now  had  an 
enormous  drop  from  the  top  figures  touched  some 
time  ago,  but  whether  the  fall  has  as  yet  spent  itself 
remains  doubtful.  A  great  deal  of  liquidation  has  taken 
place,  and  it  may  naturally  be  assumed  that  the  great 
bulk,  if  not  all,  of  the  old  speculative  bull  account  has 
now  been  liquidated.  In  spite  of  that,  there  still  seems 
to  be  a  lack  of  confidence  in  the  situation,  and  little 
enterprise  is  shown.  This  is  partly  attributable  to  the 
fact  that  business  doing  with  the  actual  consuming 
trades  has  been  slow.  The  tinplate  works  in  this 
country  are  very  active,  but  it  would  appear  that  they 
must  have  already  covered  the  greater  part  of  their 
requirements  in  tin,  and  as  a  consequence  have  been 
holding  off  in  the  hopes  of  getting  in  at  lower  prices. 

The  general  downward  tendency  in  the  market  natur- 
ally encouraged  them  in  this  attitude.     In  addition,  an- 
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Daily  London  Metal  Prices  :    Official  Closing 
Copper.  Lead,  Zinc,  and  Tin  per  Long 
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99 

0 0 

to 

105 0 0 103 0 
Oto  105 

0 0 98 0 Oto  100 0  0 

86  5 
0 to 86 

10 
0 88 

15 

0  to 89  0 0 
100 

0 0 to 105 0 0 103 0 0  to  105 0 0 

98 

0 0  to  100 
0  0 

84  S 
0 

to 

84 

15 

0 

86 

10 

Oto 
87  0 0 

99 

0 0 

to 

104 

0 0 

102 

0 
0  to  104 

0 0 

98 

0 
0  to  100 

0  0 

25 
28 83  5 

0 to 83 10 0 86 0 
Oto 

86  5 0 

99 

0 0 

to 104 

0 0 

102 

0 
0  to  104 

0 0 

98 

0 
0  to  100 

G  0 
84  15 0 to 85 0 0 

87 

5 
Oto 

87  10 0 

99 

0 0 

to 

105 0 0 103 0 0  to  105 0 0 

98 

0 
0  to  100 0  0 29 

30 
85  10 0 

to 

86 
0 0 

88 

0 

0  to 

88  5 0 99 0 0 

to 
105 

0 0 

103 

0 
0  to  105 

0 0 

98 

0 
0  to  100 0  0 

86  10 0 
to 

86 15 
0 89 0 

Oto 89  5 0 

99 

0 0 

to 
105 

0 0 

103 

0 0  to  105 0 0 98 0 0  to  100 
0  0 

July 
I 87  0 0 to 

87 
5 3 89 

10 

0  to 90  0 0 103 0 0 

to 

107 

0 0 105 10 0  to  107 

10 

0 98 0 0  to  100 
0  0 2 89  15 

0 to 90 0 0 

91 

15 

Oto 
92  0 0 105 0 0 

to 

109 

0 0 107 0 0  to  109 0 0 102 0 

Oto  104 

0  0 

3 
6 
7 
g 

88  5 
0 

to 
88 

10 
0 

90 

5 
0  to 90  10 

0 
105 

0 0 to 

109 

0 0 

107 

0 0  to  109 0 0 102 0 
0  to  104 0  0 

87  0 
0 

to 

87 
5 0 

89 

0 
0  to 

89  10 0 105 0 0 to 

109 

0 0 

107 

0 
Oto  109 

0 0 

102 

0 
Oto  104 0  0 

87  5 
0 to 87 15 0 89 

10 

0  to 
90  0 0 

105 
0 0 to 

109 

0 0 

107 

0 0  to  109 0 0 102 0 
Oto  104 0  0 

89  !0 
0 to 

89 
15 0 

91 

15 

Oto 92  0 0 
105 

0 0 to 

110 

0 0 108 0 0  to  109 0 0 102 0 

Oto  104 0  0 9 8?  15 0 to 90 0 0 

92 

0 
Oto 92  10 

0 105 0 0 to 110 0 0 

108 

0 
Oto  110 

0 0 

103 

0 
0  to  105 0  0 

other  factor  which  has  no  doubt  militated  in  reducing 
the  amount  of  business  doing  with  consumers  in  this 
country  has  been  the  fact  that  Straits  tin  on  spot  has 
been  remarkably  scarce,  and  held  for  high  premiums, 
so  that  consumers  were  inclined  to  postpone  buying  as 

long  as  possible  until  the  situation  in  that  respect  would 
become  easier.  Some  trade  has  been  done  with  America 
from  time  to  time,  but  on  the  whole  the  demand  froin 

therehas been  disappointing.  Nodoubttherailwaydifii- 
cultiesin  Americahavebeen  largely  responsible  for  this. 
The  supplies  of  tin  continue  ample,  some  very  large 
quantities  of  Banka  metal  having  arrived  here  from 
Batavia  via  Holland.  The  lower  level  of  values  which 

has  been  ruling  recently  for  silver  has  also  been  instru- 
mental in  bringing  out  further  offering  of  Chinese  hold- 

ings of  tin.  Therehave  been  rumours  of  attempts  being 
made  in  Batavia  and  the  Straits  Settlements  to  stabilize 

prices  by  some  form  of  agreement,  but  not  very  much 
importance  is  attached  to  these  reports,  partly  because 
they  are  only  rumours  so  far,  and  in  any  case  it  is 
doubted  whether  such  an  arrangement  could  be  for  the 
ultimate  good  of  the  market.  It  is  believed  in  usually 
well-informed  quarters  that  there  are  still  fair  supplies 
waiting  to  be  marketed,  in  the  Straits  Settlements, 
Batavia,  and  China,  and  in  the  absence  of  any  good 
demand  for  the  metal  the  situation  is  not  regarded  too 
confidently. 

Average  price  of  cash  standard  tin  :  June  1920, 
;^250.  18s.  6d,  ;  May  1920,  ̂ 295.  3s.  7d.  ;  June  1919, 
^238.  8s.  Id.  ;   May  1919,  ;^234.  9s.  5d. 

Lead. — This  market,  like  others,  has  seen  a  further 
decline  due  to  the  continued  liquidation  of  holdings  on 
the  Metal  Exchange.  The  strike  trouble  at  Broken 
Hill  still  continues,  and  from  a  statistical  point  of  view 
the  market  might  be  regarded  as  sound,  and  higher 
prices  probable,  but  finance  has  had  more  influence, 
holdings  have  been  dislodged,  and  speculative  confi- 

dence has  been  much  impaired.  As  a  matter  of  fact, 
in  spite  of  much  talk  some  time  ago  of  probable 
scarcity,  up  to  the  present  there  have  been  ample  sup 
plies.  It  has  to  be  remembered  that  the  demand  from 
consuming  trades  and  for  e.xport  has  not  been  brisk, 
and  the  supplies  now  in  sight  should  be  sufficient  to 
do  for  a  good  long  time.  Parcels  continue  to  arrive 
out  of  stock  in  Austtalia,  and  arrivals  have  also  come 

in  from  Spain.  Meanwhile  the  American  market  has 
fallen,  possibly  because  there  has  been  talk  from  time 
to  time  of  the  possibility  of  shipments  of  lead  from 
here  to  the  United  States.  What  America  would 
want,  however,  would  be  lead  of  her  own  domestic 
production  so  as  to  save  having  to  pay  the  duty  on 
lead  of  foreign  origin,  and  owing  to  the  difficulty  of 
conforming  to  all  the  requirements  of  the  American 
Customs  it  seems  as  if  not  much  business  was  likely  to 
result  in  this  direction. 

Average  price  of  lead  :  June  1920,  /35.  Is.  4d.  ; 
May  1920,  /39.  3s.  2d.  ;  June  1919.  ;^22.  12s.  2d.  ; 
May  1919,  ;£23.  18s.  6d. 
Spelter. — Business  in  this  article  with  the  con- 

suming trades  in  this  country  has  continued  to  be  dis- 
appointing, and  the  continued  liquidation  of  holdings 

on  the  Metal  Exchange  has  been  the  means  of  further 

depressing  values.  This  is  the  natural  outcome  of  the 
big  speculative  movement  which  took  place  some 
months  ago,  when  large  quantities  were  purchased. 
The  demand  from  actual  consumers  has  been  insuffi- 

cient to  absorb  these  as  quickly  as  they  came  in,  with 
the  result  that  it  is  believed  that  there  is  now  in  this 

country,  or  to  arrive,  a  very  considerable  accumula- 
tion of  metal,  perhaps  sufficient  to  keep  the  consuming 

trades  going  until  nearly  the  end  of  the  year.  It  wonld 

appear  that  many  galvanizers  had  covered  their  re- 
quirements according  to  the  work  they  booked,  and  as 

they  find  they  are  unable  to  turn  out  the  finished  article 

as  quickly  as  they  expected,  partly  owing  to  the  con- 
gestion consequent  upon  railway  delays,  they  now  find 

themselves  covered  further  ahead  than  they  had  be- 
lieved. Prices  here  have  consequently  dropped,  indeed 

have  come  down  below  the  cost  of  production  in  most 

producingcountries,  but  for  thereason  stated  it  looks  as 
if  this  country  would  not  need  to  buy  much  more  metal 
for  import  for  some  considerable  time,  and  therefore 
the  fact  that  the  metal  could  not  be  produced  at  the 

price  passes  unnoticed.  Meanwhile  the  American 
market  has  been  fairly  well  held,  possibly  for  thereason 
that  producers  see  little  object  in  materially  cutting 

the  price  when  there  is  no  demand.  The  business  do- 
ing in  the  United  States  has  no  doubt  been  retarded 

by  the  railway  troubles,  and  curtailment  in  production, 
it  is  now  understood,  is  being  put  into  effect.     There 
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Prices  on  the  London  Metal  Exchange. 
Tons  ;  Silver  per  Standard  Ounce  ;    Gold  per  Fine  Ounce. 

Lead 
Zinc 

Spelter) 

Standard  Tin Silver 

GOL 
Soft  Foreign English 

( 
Cash 3  mos. Cash 

For- 

ward 

D 

£    s. d.   £ 
s. 

d. 

T'
 

r. 

d. £ 

s. 

d.  £ 
s. 

d. 

£ 

s. 

d.  £ 
s. 

d. 

£ 

s. 

d.  £ 

s. 

d. 

s. 

d7"
 

June 

35  15 0  to  37 
10 

0 38 
id 

0 

42 

0 0  to44 0 0 235 10 0  to  236 0 0 
241 

0 0  to  242 0 0 

48i 
484 

105 

3 

10 

35  10 0  to  37 5 0 
39 

10 

0 41 5 0  to43 0 0 

244 

0 
0  to  244 

10 

0 

248 

10 

0  to  249 0 0 

5li 

51 

104 2 11 

35  10 0  to  37 5 0 
38 

10 
0 

41 15 

Oto43 

15 

0 245 

15 

0  to  246 5 0 249 

10 

0  to  250 0 0 

44j 

44* 

104 

4 

14 

34  15 0  to  36 
15 

0 
37 

10 
0 41 

10 

0  to  43 5 0 235 0 0  to  236 0 0 239 0 0  to  239 

10 

0 44 

44i 

104 

4 

15 

32  0 0  to  33 10 0 35 0 0 

40 

15 0to42 5 0 239 0 0  to  239 

10 

0 

242 

0 
0  to  242 

10 

0 

44i 

44i 

104 

2 

16 

31  10 0  to  33 0 0 
35 

0 0 39 

10 

0  to  41 5 0 
240 

0 0  to  240 

10 

0 
243 

0 
0  to  243 

10 

0 

49i 
49j 

103 

6 17 

31  15 0  to  33 5 0 35 0 0 

38 

5 0  to  40 0 0 
245 

0 
0  to  245 

10 

0 
249 

0 0  to  249 

10 

0 

49i 

48? 

103 2 18 

32  15 0  to  34 10 0 
36 

0 0 

41 

0 0  to  42 

15 

0 
256 

0 0  to  256 

10 

0 

259 

0 0  to  259 10 0 

5l| 

51| 

103 

4 

21 

33  5 0  to  34 
15 

0 
36 

0 0 

40 

15 

0  to  42 

10 

0 
261 

0 0  to  262 0 0 

265 
0 0  to  265 10 0 

52i 

51* 

103 4 

22 

32  15 0  to  34 0 0 
35 

10 
0 

40 

10 

0to42 5 0 
256 

10 

0  to  257 
0 0 260 0 0  to  260 

10 

0 

5li 

50i 

103 6 23 

32  5 0  to  33 
10 

0 35 0 0 39 

15 

0  to  40 

10 

0 247 

10 

0  to  248 
0 0 

250 

10 

0  to  251 0 0 

50j 

49i 

104 

0 

24 

31  0 0  to  32 
10 

0 

34 

0 0 
39 

5 0  to41 5 0 245 0 0  to  245 

10 

0 247 

15 

0  to  248 5 0 

50i 

49i 

103 7 

25 

32  0 0  to  33 5 0 
34 

10 
0 38 15 0  to  40 

15 

0 

244 

15 

0  to  245 0 0 

246 

15 0  to  247 5 0 53 

52i 

103 

7 28 

32  5 0  to  33 

10 

0 

34 

10 

0 39 

10 

0  to  41 

10 

0 246 5 0  to  246 

15 

0 

250 
5 0  to  250 

10 

0 

52* 

511 

104 0 29 

33  0 0  to  34 5 0 35 0 0 

40 
10 

0  to42 

10 

0 
246 

0 
0  to  246 

10 

0 
251 

0 0  to  251 

10 

0 52 

50| 

104 

0 30 

July 1 34  5 0  to  35 0 0 36 0 0 

41 
10 

0  to  43 5 0 
249 

10 

0  to  250 0 0 

254 

0 0  to  255 0 0 — — — 
35  5 0  to  35 

15 
0 37 0 0 

43 
15 

0  to  45 5 0 260 0 0  to  260 

10 

0 

264 

0 0  to  264 

10 

0 

5lJ 
50 

104 

0 2 

34  10 0  to  35 
10 

0 
36 10 

0 
44 

0 Oto45 5 0 250 

10 

0  to  250 

15 

0 
256 

0 0  to  257 0 0 52 

5'a 

104 

0 3 

34  5 0  to  35 5 0 36 
10 

0 

42 
10 

0  to  43 

15 

0 246 5 
0  to  246 

10 0 253 

10 

0  to  254 
0 0 

5l4 
50l 

104 

1 6 

33  5 0  to  34 

10 

0 35 
10 

0 41 

15 

0  to  43 0 0 
247 

10 

0  to  248 
0 0 

255 
0 0  to  255 

10 

0 

52* 

51? 

104 

1 7 

33  5 0  to  34 
15 

0 35 
10 

0 
41 

15 
0to43 

5 0 
249 

0 
0  to  249 

10 

0 256 10 
0  to  257 

0 0 

54 

52i 

104 

1 8 

33  15 0  to  35 
10 

0 36 0 0 

42 

0 0to43 

10 

0 258 

10 

0  to  259 0 0 

263 

10 

0  to  264 
0 0 

52i 5li 

104 1 9 

must,  however,  be  a  fair  accumulation  of  spelter  which 
still  remains  to  find  a  market.  Meanwhile  there  are 
signs  that  supplies  may  be  available  for  this  country 
on  the  Continent,  it  being  understood  that  there  are 
fair  quantities  of  German  metal  in  Holland,  and  other 
countries,  awaiting  re-sale.  Norwegian  producers 
have  held  pretty  firmly  for  their  prices,  and  as  a  con- 

sequence have  not  been  doing  much  business,  so  that 
supplies  may  also  have  accumulated  there. 

Average  price  of  spelter  :  June  1920,  /42.  2s.  lid. ; 
May  1920,  £'\6.  Os.  9d  ;  June  1919,  £l6.  19s.  6d.  ; 
May  1919,  £l5.  13s.  9d. 
Zinc  Dust. — Australian  high-grade  material  re- 

mains at  /^85  per  ton. 
Antimony. — English  regulus,  as  mentioned  in  our 

last  report,  was  reduced  early  in  June  to  /60  per  ton, 
at  which  figure  it  has  remained.  Foreign  regulus  has 
been  easy,  and  business  has  been  done  down  to  ;^48, 
but  warehouse  material  seems  to  be  now  rather  better 
held,  and  is  quoted  at  about  /52. 

Arsenic. — The  demand  is  only  small,  but  prices 
are  firm  at  £7'\  to  /75  per  ton  for  white  delivered 
London. 

Bismuth. — A  steady  business  continues  at  about 
12s.  6d.  per  lb. 
Cadmium. — A  fairly  good  demand  is  about,  and  a 

steady  business  is  passing  at  about  6s.  3d.  to  6s.  6d. 
per  lb. 
Aluminium. — The  home  trade  price  is  still  quoted 

at  ;^165,  while  ;^185  is  asked  for  export. 
Nickel. — Steady  and  unchanged  at  /230  for  home 

and  export. 
Cobalt  Metal. — 14s.  per  lb. 
Cobalt  O.xide. — 10s.  per  lb.  (black). 
Platinum.— There  is  little  feature  in  this  market, 

and  the  tone  has  again  been  weaker,  in  view  of  the 
continued  absence  of  demand.  The  price  is  nominally 
/20  per  oz. 
Palladium. — Nominal. 
Quicksilver. — This  market  has  had  rather  an  un- 

certain tone  owing  to  the  reappearance  of  second- 
hand offerings,  which  in  the  present  quiet  state  of  the 

demand  had  perhaps  a  disproportionate  effect  in  de- 
pressing values.  The  present  quotation  is  about  ;^20 

tO;^20.  10s.  per  bottle. 

Selenium. — 10s.  6d.  to  13s.  per  lb. 
Tellurium. — 90s.  to  95s.  per  lb. 
Sulphate  of  Copper. — The  demand  continues 

quiet.  Prompt  material  is  quoted  at  £-\A  to  ;^45,  while 
for  forward  £5Q  is  wanted. 
Manganese  Ores. — This  market  has  ruled  slightly 

easier,  although  there  has  been  little  change  in  condi- 
tions generally.  Indian  grades  are  quoted  at  about  4s. 

3d.  per  unit  c.i.f.  Several  shipments  of  Caucasian  ore 
have  been  made  recently  to  this  country  as  well  as  to 
the  Continent.  The  price  of  this  grade  is  about  4s. 
c.i.f.  European  ports. 
Tungsten  Ores. — The  tone  is  easier  and  business 

is  not  very  brisk.  Business  has  been  reported  around 
27s.  6d.  to  28s.  per  unit  for  65%. 
Molybdenite. — Quiet  and  quotations  nominal. 
Silver. — On  June  1  the  price  of  spot  standard  bars 

was  57gd.,  falling  to  44d.  on  the  15th  of  the  month. 
Later  the  tone  became  firmer,  and  at  the  end  of  the 
month  the  price  was  52d.  for  spot  standard  bars. 
Graphite. — A  fair  inquiry  is  about,  but  the  posi- 

tion is  little  changed,  and  prices  range  from  ̂ 60  to 
/so  for  soft  velvety  flake.  85%  to  90%,  to  ;^25  c.i.f. 
for  Madagascar  82%  to  85%  . 
Chrome  Ores.— 48%  to  50%.  ;^9to  £9. 10s.  per  ton. 
Iron  and  Steel. — Business  in  pig  iron  has  con- 

tinued difficult  owing  to  the  continued  scarcity  of  sup- 
plies in  comparison  to  the  extent  of  the  demand,  and, 

owing  to  the  pressure  of  home  needs,  export  business 
has  been  rendered  practically  impossible.  Some  of 
the  Cleveland  works  have  been  able  to  start  idle  furn- 

aces, so  the  quantities  available  should  soon  be  in- 
creased to  some  extent.  Prices  remain  at  230s.  for 

No.  1  Cleveland  and  217s.  6d.  for  No.  3.  East  Coast 
hematite  is  also  scarce,  although  the  situation  is  not 
perhaps  so  stringent  as  in  the  case  of  Cleveland  pig 
iron.  The  price  of  East  Coast  mixed  numbers  remains 
at  260s.  for  the  home  trade  and  265s.  for  export  to  al- 

lied countries.  In  regard  to  manufactured  iron  and 
steel,  owing  to  the  well  booked  condition  of  works, 
prices  are  still  high  and  orders  difficult  to  place.  There 
is  now  an  increasing  feeling,  however,  that  prices  are 
at  the  top,  and  buyers  therefore  are  only  inclined  to 
place  orders  for  absolute  necessities.  Consequently 
some  falling  off  has  been  seen  in  the  demand. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

March.  1919- 
April    
May      
June     
July      
August    
September  . 
October   
November    . 
December    . 

Year  1919 

January  1920  . 
February    
March      

April    
May      

Rand 

Oz. 
694,825 
676,702 
706,158 
682,603 
705,523 
686,717 
680,359 
705,313 
657,845 
631,833 

8,111.271 
653.295 
607,918 

689.645 
667,926 
681,551 

Else- 

where 

Oz. 

17,554 
18.242 
18,837 
19,776 

19,974 
19,952 
18,199 
18,409 
20,125 
18.358 

218.820 

17.208 
17,412 
17,391 
19,053 
17.490 

Total 

Oz. 712.379 

694,944 724,995 
702,379 
725,497 
706,669 
698,558 
723,722 
677,920 

650,191 

670.503 
625,330 
707.036 
686.979 

699,041 

Par  Value 

£ 
3,025,992 
2,951,936 

3,079,583 
2,983,515 
3.081,713 
3.001.739 
2,967.287 

3,074,174 
2.879.834 
2,761,836 

35,383,974 

*  Not  given  in  the  of&cial  returns. 
Natives  Employed  in  the  Transvaal  Mines. 

Gold 
mines 

Coal 
mines 

April  30,  1919- 
May  31   
June  30   
July  31   
August  31     ..■■ 
September  30-. 
October  31    
November  30. 
December  31  • 
January  31,  1920 
February  29     
March  31   
April  30   
May  31   

175.267 
173,376 
172,505 
173.613 

170,844 169.120 
167.499 
164,671 
166.155 
176.390 
185,185 
188,564 
189,446 
184,722 

11,906 

12,232 

12,544 
12,453 
12,450 

12.392 
12.691 
12.565 
12.750 

12,766 
12,708 
12,788 
12.951 
12,897 

Diamond 
mines 

5,742 
5,939 

5.831 
5.736 
5.655 

5,294 
4,492 

4,337 
4,271 
4,796 

5,217 5.232 

5.057 4.793 

Total 

192,915 
191.547 
190.880 
191.802 

188.949 
186.806 184,682 
181,573 

183,176 

193,952 
203,110 

206.584 207,454 202,412 

Cost  and  Profit  on  the  Rand. 
Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines.     The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  on  par  value  of  gold ;  subsequently  gold  premium  included. 

Tons 
milled 

Yield 

per  ton 
Work'g cost 

per  ton 

Work'g 
profit per  ton 

Total working 

profit 

April,  1919    1,993,652 
2,099,450 
2.032.169 
2.134,668 
2.036,128 
2,019,109 
2,108.698 
1.933.526 
1,845,088 

s.    d. 
28    7 
28    4 
28     4 
27  10 
28  5 
28     6 
28     3 
28     8 
28     8 

s.    d. 
22    9 
22     3 

22    4 21  9 
22  11 
22  10 
22  6 
23  5 
25    6 

s.  d. 
5    9 

5  10 
5  10 

6  0 
5     5 5    7 
5  10 

5     5 
3  10 

£ 
573.143 
608.715 
592.361 
611,118 
551,203 

560,979 
612.841 
521,472 
354,098 

July    

September   

November   
December   

Year  1919    24.043,638 28    7 
22  11 

5    6 6,605.509 

January,  1920..- 
February    

2.038.092 
1,869.180 
2,188.104 
2,065.446 

34  4 
35  1 
31     8 
31     5 

24  2 

28    3* 

25  2 
26  3 

10     2 

6  10* 

6    6 5     2 

1.036,859 

644,571* 

716,610 
533.940 April   

*  Results  affected  by  the  back-pay   disbursed   in  accordance 
with  new  wages  agreement. 

Production  of  Gold  in  Rhodesia  and  West  Africa. 

Rhodesia. West  Africa. 

1919 1920 1919 1920 

January    
f ebruary   
March      

£ 
211,917 
220,885 
225,808 
213,160 
218.057 
214.215 
214.919 
207.339 
223,719 
204,184 
186.462 
158.835 

oz. 
43,428 
44.237 

45,779 47,000 

46,266 

£ 
104,063 
112,616 
112,543 
109,570 
100,827 
106,612 
102,467 
103,112 
100,401 
91.352 
98,322 

98,806 

^pfil    
No 

official 
returns 

published. 

July      

September  ... 

November   ... 
December    ... 

Total   2.499.498 226.710 1,240.691 

Transvaal  Gold  Outputs. 

Aurora  West     

Brakpan      
City  &  Suburban     
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep    

Glynn's  Lydenburg   
Goch    
Government  G.M.  Areas 
Heriot      

Jupiter    Kleinfontein      

Knights  Central   
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep     
Modderfontein  East   

New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson   
Robinson  Deep   
Roodepoort  United    
Rose  Deep      
Simmer  &  Jack    
Simmer  Deep   

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates--- 
Van  Ryn     

Van  Ryn  Deep     ■•••- 
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 
Witwatersrand  Deep     
Wolhuter   

April. Treated!       Yield Treated        Yield 

Tons 

12,800' 

38.500' 

eo.ooo: 43.700 

47.200: 
182.0001 
20.0COi 

128,000, 

32,9001 42,000 
44,4001 

3.555 18.800 
125.000 
10.700 

25.000 

50,440 
24,400 85,900^ 

39,000, 

20,110' 

13.000 

86.000 
50,000 41,100 

10.600 

38.500 
19.100 
19,200 

130.000 

40,100 51,200 

20,800 

55.800 
55.500 47.400 

39.600 10.100 

16,760 
38.000 
46.100 
46.300 
16.400 
33.300 

37,250 34,200 

39.000 

Oz. )fl4,796 

£74,146 
25.012 

)f66,649 
16.870 
54,879 

6.362 
34.196 

11.224 14,909 

12.856 

£6.937 
£16.024 £251,468 

2,791 10.392 
14,297 

7,623 
16,526 

£60,142 £25,929 
£40,284 
44,562 

23,393 
21,758 

£14,828 

13.534 
£20,200 

4.909 

£163,475 
9.520 18.180 

£21.285 
14,981 
12.359 

10.392 

£76.916 
5.705 £27,359 

£43,471 £127,183 

14.393 

4,833 

£43,34 
£51.168 

8,926 

8,668 

May 

Tons 

10,2'"0 

47,200 

78,400 
44,800 

50,100 
189,000 
21,700 

124,000 

32.000 

43.500 
44.200 

3,680 

16,500 122.500 

23,100 45,560 

25.100 

96,100 

42,000 

19,585 14.200 

S6,C00 
50.200 40.800 
18,500 

10,300 
42,500 

20.000 

19.000 
148.000 40.300 

52.500 
24,000 

55. 

56,800 

50,500 
38,000 
10.300 
16.650 
37,750 46.500 47,900 

15,700 

33.450 37,500 
32.000 

32.500 

Oz. 

£13,081 
£82.887 
30.006 

£66,848 
17,875 
58.188 
6.928 34,703 

10,767 

15,417 
13,042 

£6,931 £l6,492 

£257,384 

5,648 
13,341 7,576 17.904 

£65,331 
£26.719 £44,410 

41,121 

24,235 
21,689 

£ll,835 

£ 14, 770 

14,006 

£21,592 
4.640 

£176,696 

9,461 
16.662 

£25,293 14,719 14.613 

11,304 75,952 

6.285 

£29.703 

£42271 
£132,492 

15,369 

5,0S6 

£45,713 

£54,939 
7,547 

8,524 

West  African  Gold  Outputs. 

Abbontiakoon     ■••■ 
Abosso    
Akoko     
Ashanti  Goldfields 

Obbuassi   
Prestea  Block  A.--- 

Taquah   

April. 

Tons 

8,070 

5.101 
542 

9.676 

4,700 

Oz. 

£l6.243 
2,355 

5,227 

543 
£17,115 2.813 

May. 

Tons 

8,543 6.120 

5,900 660 

9,214 

4,050 

Value 

Oz. £15,146 

2.449 

6.337 

854 

£13. 94a 

2,495 

Rhodesian  Gold  Outputs. 

Falcon    
Gaika   
Globe  &  Phoenix   
London  &  Rhodesian  ... 
Lonely  Reef   
Rezende      
Rhodesia,  Ltd   

Rhodesia,  G.M,  &  I.    ... 
Shamva      
Transvaal  &  Rhodesian 

April. 
Treated     Value 

Tons 
14.376 

3,403 

5.734 

2.650 4.850 

5.500 

628 

53.288 1,600 

£ 

25,580'' 

5,536 

8.890t 2,758 

5.422+ 

2.324+ 
387 

41.576 

3.750 

May. 

Treated      Value 

Tons 12.230 

3,357 
5.565 
2,630 
4,650 

5,500 605 

604 

55,150 

1.600 

£ 

20.410* 

5,368 

8,7S0+ 

2,832 5.209+ 2.535  + 

240 

430 

41.770 
4.575 

*  Gold.  Silver  and  Copper ;  +  Ounces  Gold. 
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West  Australian  Gold  Statistics. — Par  Values. 

Reported 
for  Export 

oz. 

May,  1919   
June    
July      
August   
September  ... 
October   
November  ... 
December  ... 
January.  1920 
February    
March     
April    
May      
June     

525 
1,050 

680 835 
+ 

586 
1.171 

831 
836 

1,928 

nil 
835 
227 502 

Delivered 

to  Mint 

68,655 
73,546 
68.028 
58,117 
+ 

64,987 
64,823 

27.334 
25.670 49,453 

54,020 
56,255 
50,976 
56,679 

Total 

oz. 

69,180 
74,596 

68,708 
58,952 

+ 
65,573 

65,994 28.165 
26,505 
51,381 
54,020 

57,091 
51,203 
57.181 

Total value  £ 

293,855 
316.862 
292,852 

250,410 + 
278,535 
280.323 
162.575 
112.590 

218.251 
229.461 242.506 

217.495 
2 t 2. 638 

+  Figures  not  received. 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 
1919 

1920 1919 1920 

January  ... 
February  . 
March   
April      

£ 
36.238 
46,955 
40.267 
63.818 
37.456 
41.455 

37,395 
51,564 
76.340 
39,018 
40,735 

63,311 

Oz. 

7.105 
8.677 

24,126 

£ 
37,100 
43,330 
48,000 

61,200 
38.200 44.600 
42.060 
49.700 
37,120 
36.100 
32,720 44,500 

Oz. 

4,724 7,200 
6,973 

8,400 
8,400 

£ 
18,000 
24,000 
16,000 
24,000 
16.000 

17,000 
22,000 
20,000 13,000 

28,000 
51,000 
31,000 

£ 

28,000 
15,000 
22,000 12,000 

13,930 

July     
August    ... 
September 
October  ... 
November 
December 

- 

Total   ... 575,260 39.908 514,630 35,697 280.000 
90,930 

Australasian  Gold  Outputs. 

Associated     
Blackwater   
Bullfinch    
Golden  Horseshoe    .... 
Great  Boulder  Prop.    . 
Ivanhoe   
Kalgurli   
Lake  View  &  Star   
Menzies  Consolidated. 
Oroya  Links      
Progress     
Sons  of  Gwalia    
South  Kalgurli      
Waihi   
Waihi  Grand  Junction 

April. 
Treated 

Tons 

5,201 
2,248 
3,110 11,808 

9,181 
13,081 
2,963 

8,704 
1,440 
1.595 
1.060 
6.726 

7,014 4.547. 

8,400a 

Value 

£ 

7,687 
3,717 
4,484 

23,444 26,553 
4,726t 

4,735 
10,473 

2.954 
8,700+ 
1,245 

8,747 
6,352 855 1 
2,526: 

May. 

Treated      Value 

Tons 
5.819 
2.180 
4.730 

11,832 

7,680 
14,148 4,969 
10,035 
1,670 

1,727 1.130 
12,478 
7,590 
12,581 

£ 
6,003 
3,716 
5,200 
5.3601 

23.026 
4,467t 

8,541 10,945 

3,189 10,045+ 1,228 

16,423 

3,72ir 4,025t 

+  Total  receipts ;  tOz,  ;  a  Six  weeks 

Miscellaneous  Gold  Outputs.— Par  Values. 

April. 
May. 

Treated 
Value Treated 

Value 

El  Oro  (Mexico)   

Tons 
29,750 
23.022 

2,250 11.208 

21,153 

7,400 7,600 

27,250 

£ 

213,000+ 
560§ 

8,813 
180,370t 
101,6071 

2,742 10.845 
33.000 

30.205! 

Tons 
30.750 

22,f62 
2.500 11.300 

8,100 
7.200 

26,745 

£ 
224  000+ 

145t 

Frontino  &  Bolivia  (C'lbia) 
Mexico  El  Oro  (Mexico)... 
Oriental  Cons.  (Korea)   

9,433 
173,690+ 

95,500+ 2  569II 

PlymouthCons. (Calif 'rnia) 
S>.  John  del  Rey  (Brazil) 
Santa  Gertrudis  (Mexico) 

10.099 

37.000 

20,192: 

Production  of Gold  in  I ndia. 1916 

1917 191S             1919 

1920 

January   
February  ... 
March      

oz. 
45,214 
43,121 43,702 
44,797 

45,055 
44,842 

45,146 
45,361 

45,255 
45,061 

45,247 48,276 

541.077 

oz. 
44,718 
42,566 

44,617 
43.756 
42,901 

42,924 
42.273 
42  591 
43.207 

43,041 
42.915 44.883 

oz. 41,420 

40,787 41.719 

41.504 40.889 

41.264 
40,229 
40,495 

40,088 

39,472 

36,984 40,149 

oz. 

38,184 
36.834 

38,317 
38,248 38,608 38,359 

38,549 37.850 

36,813 37,138 39,628 
42,543 

oz. 
39,073 38,872 

38,760 
37,307 
38  191 
37.854 

July      August    September 
October   November 
December 

- 

Total ... 520,362 485.236 461,171 230,067 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef  .. 

Mysore   North  Anantapur 

Nundydroog     

Ooregum   

May. 

Tons 

Fine 

Treated Ounces 

3,300 

2,605 

12,390 

6,907 19,558 
13,C99 

700 1,796 

8,258 
6,156 

12,800 

7,528 

June. 
Tons 

Treated 

3,100 

12,088 

20,143 700 

8,242 12,700 

Fine 

Ounces 

2,301 

6,799 
13,945 

966 

6,220 
7,633 

Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper 
(  Tons  lead  cone. 

British  Broken  Hill  ...  i  Tons  zinc  cone 

Broken  Hill  Block  10 

(Tons  carbonate  ore... 
Tons  lead  cone   
Tons  zinc  cone   
Tons  refined  lead   
Oz.  refined  silver    Burma  Corp   

Fremantle  Trading  ...Long  tons  lead      
Hampden  Cloncurry...Tons  copper    
North  Broken  Hill  ••.  { S°"^/^::::::::::::::: 
Poderosa   Tons  copper  ore   
Rhodesian  Broken  Hill-. .Tons  lead      
Tanganyika   Long  tons  copper    
Tolima   Tons  silver-lead  cone 
„.       „  J  Tons  zinc  cone   ^""=  ̂ °^P   t  Tons  lead  cone   

April. 

1,901 

233,800 

430 

1,286 
1,180 

40 

May. 

1,510 
189,900 

189 

480 

1,250 
1,725 

57 

Imports  OF  Ores,  Metals,  etc,  into  United  Kinudom. 

§  Loss.    +  Dollars.    *  Profit,  gold  and  silver.    II  Oz. 

Iron  Ore   Tens  ... 
Manganese  Ore    Tons  ... 
Copper  and  Iron  Pyrites   Tons  ... 
Copper  Ore.  Matte,  and 

Precipitate   Tons  ... 
Copper  Metal      Tons  ••. 
Tin  Concentrate    Tons  ... 
Tin  Metal     Tons  ... 
Lead,  Pig  and  Sheet    Tons  ... 
Zine(Spelter)      Tons  ... 
Quicksilver   Lb.    ... 
Zinc  O.xide      Tons   ... 
White  Lead    Cwt.   ... 
Barytes      Cwt.   ... 
Phosphate    Tons  .. 
Sulphur     Tons  ... 
Borax    Cwt.   ... 
Other  Boron  Compounds       Tons  ... 
Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash      Cwt.    ... 

Petroleum : Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit    Gallons 
Lubricating  Oils   Gallons 
Gas  Oil      Gallon 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons 

May. 

710.592 

30.899 

68.112 
2.185 
8.152 

3.485 

4,763 
14,568 

11.905 

374,677 
280 

25,975 

86.449 
69  209 

6,105 2,598 
101,785 

15,524 

43.945 

13.369,6^6 16,127,343 
10,214,742 
4,530,795 

24.626.289 
68,941,603 

June 

675,179 

38,685 
45.032 

1,761 
10,045 

3.013 
3.923 
9,343 
8,162 110,607 180 

19,481 
41,753 

57,150 
385 1,975 

1.894 478.608 

26.867 

10.186  219 

22.888.841 7.854.459 

6.535.821 32.070,055 

79,536,910 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria : 
Associated  Nigerian   
Benue    
Bisichi   

Bongwelli    
Dua    

Ex-Lands    
Filani    

Forum  River   
Gold  Coast  Consolidated   

Gurum  River...   

Jantar    
los      

Kaduna   

Kaduna  Prospectors   
Kano    

Kuru      
Kwall    

Lower  Bisichi    

Lucky  Chance   
Minna      

Mongu   

Naraguta      
Naraguta  Extended     

Nigerian  Consolidated   
Ninghi   
N.N.  Bauchi   
Offin  River   

Ray  field   ■ 
Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   

Federated  Malay  States  : 

Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   
Kamunting       
Kinta     

Lahat    

Malayan  Tin   
Pahang      
Rambutan   

Sungei  Besi     
Tekka   

Tekka-Taiping   
Tronoh      

Cornwall : 

East  Pool   

Geevor      
Grenville   

South  Crofty      

Other  Countries  : 

Aramayo  Francke  (Bolivia)   
Berenguela  (Bolivia)     
Briseis  (Tasmania)   

Deebook  (Siam)    
Mawchi  (Burma)   

Porco  (Bolivia)   

Renong  (Siam)   
Rooiberg  Minerals  (Transvaal) 
Siamese  Tin  (Siam)     

Tongkah  Harbour  (Siam)      

Zaaiplaats  (Transvaal)   

March 
Tons 20 

4i 

12 
Si 

30 34 

9 
3 18 

15 

14 

18 

10 

14 

24 

3 

50 

28 

14 

lOl 

11 

40 

16 

45 

56 

6 10 

14 

7 

73* 

624
 

23i
 

144 

95* 

38|
 

32^
 

654
 

189 

18 

32 414 

324 

54 

71 
30i 

35 

474 

247 

31 

24 

20 
120 25 
35j 

60 
82 
89 
22 

April Tons 
20 
4 

12 ll 

20 

5i 

9 

24 

14 15 
124 

144 

9 94 
12 

5 

5i 

li 

3i 

50 

25 

14 

10 

7 

40 

27i 

50 

49 

10 

A* 

6 

654 

20i 

14 

35i 

35i 
654 

2154 

18 

29 
39 

36 

21 

63 

33 

294 

47i 

191 

31 

24 

264 

100 

22 

504 
55 

63 
101 

23 

May 

Tons 

2 

25 
3 

8 

2i 

8 

84 

84 

5 
4 

9 

7 

5| 

i4 

35 

25 
14 

84 

6 

40 

20j 
40 
36 

4 

6 

2 
4 

60 

26l 
14 
4li 

35i 

444 

215 

15 

30 

31 
36 

37 

724 

34i 

54 
160 

32 
25 

22 105 

14 

404 

24 

874 

88 
25 

+  Two  months. '  Three  months. 

Nigerian  Tin  Production. 

In  long  tons  of  concentrate  of  unspecified  content. 
Note.     These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  outputs. 

1915 1916 1917 1918 

1919 1920 

January    

February    ... 

Tons 

417 

358 418 

444 
357 

373 

455 
438 
442 

511 

467 

533 

Tons 

531 
528 

547 

486 

536 
510 
506 
498 

535 

584 

679 

654 

Tons 

667 

646 
655 
555 
509 
473 
479 

551 

538 

578 

621 
655 

Tons 

678 
668 

707 

584 

525 
492 

545 

571 
520 
491 
472 

518 

Tons 
613 

623 
606 
516 

483 

484 
481 
616 

561 
625 

536 

511 

Tons 

547 

477 

505 
467 

365 

June       

July    
September October    
November  ... 
December  ... 

- 

Total    .. 
5.213 

6.594 6.927 

6.771 

6,685 

2,361 Production  of  Tin  in  Federated  Malay  States. 
Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 

Long  Tons. 
1916 

1917 1918 
1919 

1920 

January      .. 
February  ... 
March      

April    

Tons 
4,316 
3.372 

3,696 

3,177 3,729 

3,435 

3,517 3,732 
3,636 

3,681 
3,635 
3,945 

Tons 

3,558 2,755 

3,286 
3,251 

3,413 

3,489 
3,253 3,413 

3,154 3.436 

3,300 

3,525 

Tons 

3,149 
3.191 

2,608 3,308 
3,332 

2,950 

3,373 
3,259 
3,166 

2,870 

3,131 3,023 

Tons 
3,765 

2,673 
2,819 
2,855 

3,404 2,873 
3,756 
2.955 

3,161 

3,221 2,972 

2,413 

Tons 
4,265 

3,014 
2,770 

2,606 2,741 

June     Tulv      
August    September  . 

October   November  . 
December  . 

- 

43,871 39,833 37,370 
36,867 

15.396 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings 

Long  tons 
Value 

Average 

August  11,  1919   

August  25   

1274 

1304 

1154 

1354 

72 
32 

344 

39 
38 

29 

14| 

£17.125 
£l8.297 
£16.588 
£l9,557 £l0,867 

£5,093 

£5.235 

£6.161 
£5.905 

£5.133 

£2.884 

£l34  6  5 
£l40  4  3 

£l43  12     6 

September  22    
£144  6  9 

£l50  18     7 
£l59     3     2 

November  3   
£l51  15  0 

£l57  19     9 

£l55     8     3 £176  10    0 
£l95  10  10 

Total  and  Average, 

1919   
2.858 

£366.569 
£l28     5    0 

January  12,  1920   

31 

5lS 
374 
53l 
18 
44 
444 

334 
6l4 

44 
24| 
144 

£6.243 £10,574 

£7,880 £l2,120 

£4,038 
£8,286 
£8.367 

£6.375 £11.641 

£6,151 
£1,578 

£3,278 
£l.932 

£201  8  0 
£204    6  10 

£210    2    8 

£225  10    0 
£22*    7    7 £l88     6    8 
£l88     0     5 

April  19   £l90    6    0 
May  3   

May  17        
£1959 £139  16    0 

£157  16    0 
£132    9     3 

June  28   £133     4  10 

Details  of 
Redruth  Tin  Ticketings 

June  14 June  28 Tons 

Sold 
Realized 

per  ton 

Tons 

Sold 

Realized 

per  ton 

10 

145 

£    s.    d. 
141  17    6 

126     1     3 

10 

"44 

£   s.   d. 
136  10     0 

126     0     0 

Total   

241 

144 
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Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co. Long  Tons. 

Straits  and  Australian  Spot    
Ditto.  Landing  and  in  Transit   
Other  Standard,  Spot  and  Landing  ... 
Straits,  Afloat   
Australian,  Afloat   
Banca,  in  Holland   
Ditto,  Afloat     
Billiton,  Spot   
Billiton.  Afloat      
Straits,  Spot  in  Holland  and  Hamburg 
Ditto,  Afloat  to  Continent   
Total  Afloat  for  United  States   
Stock  in  America   

Total   

May  31, 

Tons 
528 75 

3.571 1,195 347 
860 

2,422 187 

505 
5.755 
5,356 

June  30. 

Tons 

347 
730 

4.882 

900 207 
413 

800 

301 6,717 
3,586 

Shipments,  Imports,  Supply,  and  Consumption  of  Tin. 

Reported  by  A.  Strauss  &  Co.     Long  tons. 

Shipments  from : 
Straits  to  U.K   
Straits  to  America      
Straits  to  Continent   
Straits  to  Other  Places    
Australia  to  U.K   
U.K.  to  America     

Imports  of  Bolivian  Tin  into  Europe- 

Supply : 
Straits    
Australian 
Billiton   
Banca      
Standard  .. 

Total. 

Consumption  : 
UK,  Deliveries   
Dutch         „          
American   „          
Straits,  Banca  &  Billiton,  Continen 

tal  Ports,  etc.   

Total 

May 

Tons 
670 

3,755 505 
343 
250 

1.187 1,520 

4,930 250 

238 

1,366 

835 

7,619 

1,826 

3,550 
158 

5.534 

June 

Tons 
750 

3.210 

301 
289 
150 

1,217 1.993 

4,261 150 

914 1,498 

6,823 

1,691 
6,500 

550 

8,741 
PRICES  OF  CHEMICALS.  July  8. 

These  quotations  are  not  absolute  ;  they  vary  according  to 
quantities  required  and  contracts  running. 

Alum    per  ton 
Alumina,  Sulphate  of    
Ammonia,  Anhydrous    per  lb. 

„          0880  solution       per  ton 
Carbonate    per  lb. 
Chloride  of,  grey    per  ton 

„                 „         ,,  pure     per  cwt. 
„          Nitrate  of     per  ton 
„          Phosphate  of       .1 

Sulphate  of       „ 
Antimony  Sulphide,  Golden    per  lb. 
Arsenic,  White     per  ton 
Barium  Sulphate     n 
Bisulphate  of  Carbon    .. 
Bleaching  Powder,  35%  CI    1. 
Borax       •• 
Copper,  Sulphate  of       " 
Cyanide  of  Sodium,  100%    per  lb. 
Hydrofluoric  Acid    .. 
Iodine       " 
Iron,  Sulphate  of     per  ton 
Lead,  Acetate  of,  white    » 

,,  Nitrate  of       " 
„  Oxide  of.  Litharge    >> 
„  White     

Lime,  Acetate,  brown    » 
grey  80%   

Magnesite,  Calcined   
Magnesium,  Chloride    n 

Sulphate    

Methylated  Spirit  64°  Industrial    per  gal. 
Phosphoric  Acid       per  lb. 

I s. d, 
20 0 0 
16 10 

0 
2 0 

37 

10 

0 

7h 

60 

0 0 
5 5 0 

80 0 0 

30 

0 0 
23 10 

1 
0 
6 

70 0 0 
12 0 0 
60 0 0 
26 

0 0 
41 

0 0 

43 

0 0 

11 

7h. 

16 

0 
4 0 0 

88 0 0 

66 

0 0 
60 0 0 

66 

0 0 
20 0 0 

33 

0 0 
25 

0 0 
17 0 0 
13 

0 0 
6 
1 

6 
9 

Dividends  Declared  by  Mining  Companies. 

Date 

T       _ 

17 

June 

June 
July 

June 
June 

23. 

in 

8  . 
17. 
14. June 

23 

July 

June 

6 

15 

Company 

June 
June 

June 
June 

June 

June 

June 

June 

June 

June 

June 

June July 

June 

June 

June 
June 

June June 

June 
June   17. 

June 

June 

Par 
Value  of 

Shares 

Amount  of 

Dividend 

Abosso   
Anaconda  Copper  ... 
.\pex  Mines   
Balaghat   
Cassel  Coal    

Clydesdale  (Trans- vaal) Collieries   
De  Beers  Consoli-  J 

dated      1 
Dundee  Coal   
Exploring  Land  and 

Minerals   
Ex-Lands  Nigeria  •• 
Frontino  and  J 

Bolivia   1 

Gopeng  Consolidated 

Henderson's  Trans- vaal Estates   
Idris   Hydraulic  Tin 
Ivanhoe  Gold  Cor- 

poration   Johannesburg  Con 

solidated  Invest'nt Kamuntin'TinDredg 

ing   

Leeuwpoorl  (African 
Farms)  Tin      

Naraguta     Extended 

Tin      Natal       Navigation 

Collieries     
Nechi     Mines     (Col 

ombia)   
Ouro  Preto   
Rand  Mines   
Rand  Selection  Cor 

poration   Rezende   
Rooiberg       Minerals 

Development      

Ropp  Tin    Shamva  Mines   

Siamese  Tin  Synd'te South  Crofty      
Taquah   Mining   and 

Exploration  .... Tongkah  HarbourTin 
zinc  Corporation 

£1. 

!|50 

10s. Pref.  10s. 

£1. £1. 

Pref.  50s 
Def.  50s 

£1. 

5s. 
2s. 

Pref.  £1 
Ord.   £l 

£i. 5s. 

£1. 

£i. 

£1. 

o.\ 

£i. £i. 

£1. 

Ord.  10s 

Pref.  £1 

5s. 

£i. 
£1. 

£1. 

4s. 

£1. 

£1. 

5s. 

£1. 

£1. 

Pref.  £1 

Is.  6d.  less  tax 

$1 

6d. 

10%  less  tax* 

Is. 

Is.  6d. 

10s.  less  tax 
30s.  less  tax 

Is.  3d. 

6%  less  tax 
5%  tax  free Is.  less  tax 

Is.  less  tax 
9d.  less  tax 

6%  less  tax Is.  less  tax 

Is.  6d.  less  tax 
2s.  +  6d.  bonus 

tax  free 
Is.  on  fully  paid. 
6d.  on  partly  paid; 

both  tax  free 

Is. 

2s.  less  tax 

9d.  +  3d.  bonus 

4s.  6d.  less  tax 
Is.  less  tax 

3s. 

2s. 

4s.  less  tax 

Is. 

10%  less  tax 
Is.  6d.  less  tax 

Is. 
3d.  tax  free 

Is.  6d.  less  tax 

2s. 
2s.  less  tax 

Erratum. — The  dividend  on  Camp  Bird  Preference  Shares  in 
last  month's  table  should  have  been  given  as  3i  not  3s%. 

The  dividends  declared  by  Transvaal  gold-producing  companies 
for  the  past  half-year  with  previous  distributions  are  tabulated 

under  Review  of  Mining. 

*  At  the  rate  of  10%  per  annum  for  period  from  date  of  allot- ment to  Dec.  31.  1920^   

Potassium  Bichromate          per  lb. 
Carbonate85%      per  ton 
Chlorate       per  lb. 
Chloride  80%         per  ton 

Hydrate  (Caustic)  90%   
„  Nitrate      

Permanganate       per  lb. 

Prussiate,  Yellow      
Sulphate,  90%       per  ton 

Sodium  Metal       Per  lb. 
„      Acetate      •      per  ton 
,,      Arsenate  45%    •.-.           ■• 
,,      Bicarbonate    ■           >• 

Bichromate       per  lb. 
Carbonate  (Soda  Ash)        per  ton 

(Crystals)    
,"      Chlorate       per  lb. 
„      Hydrate,  76%         per  ton 

Hyposulphite              .. 
Nitrate.  95%   
Phosphate           >. 
Prussiate          per  lb. 
Silicate         per  ton 

„      Sulphate  (Salt-cake)    
„  „  (Glauber's  Salts)     ,,      Sulphide   

Sulphur.  Roll   
,,       Flowers   

Sulphuric  .\cid,  Non-Arsenical,  1-tO^T   
90%      

96%      Superphosphate  of  Lime,  18%       
Tartaric  Acid       Per  lb. 

Zinc  Chloride   ;     per  ton 
Zinc  Sulphate   

£ s d 
2 6 

no 

0 0 
0 9 

40 

0 0 
120 

0 0 
66 0 0 

5 0 
2 4 

45 

0 
1 

0 
3 

57 0 0 

60 

0 0 
8 

10 

1 
0 

11 

15 

0 0 
5 

10 

0 
6 

32 0 0 
30 0 0 

24 

0 0 
44 0 

1 
0 
6 

10 

0 0 
6 0 0 

10 

0 0 
62 0 0 

19 

0 0 

19 

0 0 
5 0 0 
7 5 3 
9 7 6 
5 0 0 

4 0 

27 

0 0 
23 

10 

0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD,    SILVER. 
DIAMONDS  : 

Rand  : 
Brakpan   
Central  Mining  {£8)      
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Consolidated  Mines  SelectiondOs.) 
Crown  Mines  {10s  )   
Dagsafontein   
Durlsan  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
GeldenhuisDeep   

Gov't  Gold  Mining  Areas   
Heriot   

Johannesburg  Consolidated   
Jupiter    
Kleinfontein   
Knight  Central   
Knights  Deep    
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  (10s.)    
Modderfontein  B   
Modder  Deep  (5s.)   
Modder  East    
New  State  Areas    
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub- Nigel   
Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   
West  Springs   

Witwatersraiid  n<night's)   
Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines: 

Glvnn's  Lvdenburg   
Transvaal  Gold  Mining  Estates... 

Diamonds  in  South  Africa:  ■ 
De  Beers  Deferred  {£2  10s.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)    

Rhodesia  : 
Cam  &  Motor   
Chartered  British  South  Africa  .... 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef    .. 
Rezende   
Shainva   

Willoughby's  (10s.)   
West  Africa  • 
Abbontiakoon  (10s.)   
Abosso    
Ashanti  (4s.)   
Prestea  Block  A   
Taquah   

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietary(23.). 
Great  Fingall  (10s)   
Hampton  Properties     
Ivanboe  (£5)      
Kalgurli   
Lake  View  Investment  (10s.)    . 
Sons  of  Gwalia    
South  Kalgurli  (10s.)   

July  11 
1919 

£   s.  d. 

3  12  6 
9    3    9 

14  0 
3  0  0 

2  1  3 
1     0 

14 

1  6 

2  5 1     6 
9 
7 

6 
9 
0 
0 
6 
0 
6 

11     3 

2  10    0 
13     9 

5     0     0 
15     0 

1     9    9 
5     3 

13     9 
7    0 

9    9 
1     1     6 
5     0    0 

26  15     0* 
8  13     9 
7  12     6t 

15 

3  2 

3  17 

14 
14 

18 

18 

5 
3 

2  17 1     5 

17 
19 

3  15  0 16    9 
14  0 

1  6  3 
13  0 
4    9 

1     1     3 
15  0 

23  2  6 
6  6  3 

8     0    0 

6 
1     3 

14 
17 

1  7 

2  13 
5  10 1  18 

6 

5 3 

10 

0 
1  2 6 

6 9 
16 

0 

4 0 
3 9 
1 9 1  12 

6 

10 

0 
2 0 

1  17 6 
11 6 1  0 

0 
0 6 
5 9 

July  7 1920 

£    s.   d. 
2  10    0 
S  11     3 

5 
2  7 1     7 

15 

11 1  1 

2  6 
9 

6 
7 1  18     0 5     6 

4     2 

1  12 
14 

6 
3 
5 

13 

4  15 
3  10  0 
6  1  3 

2     5     0 

1  6     3 

7    9 

2  13    3 
2  10    0 13     9 

8 
1     0 

16 

3 

17    0 

11  3 
10  0 

20     5  0 
4     5  0 

10  15  0 10 

17 
7 

13 
17 

3     0 
2  15     0 
1  15     0 

5     3 

3 0 
12 

0 
17 

0 
2 9 

16 

3 

3 0 
3 n 
3 6 

17 6 
7 6 
2 0 

12 6 
3 9 

13 

9 
16 

0 
6 n 
6 9 

Gold,  Silver,  cont. 

Others  in  Australasia  : 
Blackwater,  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  New  South  Wales 
Progress,  New  Zealand   
Talisman,  New  Zealand   
Waihi,  New  Zealand      

Waihi  Grand  Junction,  New  Z'lnd America  : 

Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico   
Esperanza,  Mexico    
Frontino  &  Bolivia,  Colombia   
Le  Roi  No.  2  (£5), British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  10s.),  Colombia   
Oroville  Dredging,  Colombia    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   
Tomboy,  Colorado   

Russia: 
Lena  Goldfields   
Orsk  Priority   „   

India  : 

Balaghat  (10s.)      
Champion  Reef  {2s.  6d.l   
Mysore  (10s.)    
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  and  India. 
Esperanza,  Spain   
Hampden  Cloncurry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  ... 
Mount  Lyell,  Tasmania   
Mount  Morgan,  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain       
Russo-Asiatic  Consd.,  Russia   
Sissert,  Russia     
Spassky,  Russia   
Tanganyika,  Congo  and  Rhodesia 

LEAD-ZINC  : 
Broken  Hill : 
Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    
Broken  Hill  Block  10  {£lO)   
Broken  Hill  North   
Broken  Hill  South   

Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   

Asia  : 

Burma  Corporation    
Russian  Mining   

Rhodesia  ; 

Rhodesia  Broken  Hill  (53.)      
TIN  : 

Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis,  Tasmania   
Dolcoath,  Cornwall   
East  Pool  (5s.)  Cornwall   
Ex-Lands  Nigeria  (2s.),  Nigeria  ■■. 

Geevor  (10s.)  Cornwall    
Gopeng,  Malay   
Ipoh  Dredging.  Malay       
Kamunting,  Malaya   
Kinta,  Malaya   
Malayan  Tin  Dredging,  Malay   
Mongu  (lOs.),  Nigeria    
Naraguta,  Nigeria   
N.  N.  Bauchi,  Nigeria  (lOs.)      
Pahang  Consolidated  (5s.),  Malay. 
Rayfield,  Nigeria     
Renong  Dredgingi  Siam   
Ropp  (4s.).  Nigeria   
Siamese  Tin,  Siam   
South  Crofty(5s.),  Cornwall   
Tehidy  Minerals,  Cornwall    
Tekka,  Malay     

Tekka-Taiping   Malay      
Tronoh,  Malay     , 

July  11 

1919 

£    s.   d. 

8  9 
3  9 

1  0 

1  9 

8  9 

2    5  0 12  6 

17 1  5 
1     3 

16 

9 
11 7    5 

12 

1  7 
1     9 

18 

1   10    0 
16    0 

1  10  0 
16  3 

9  0 

4  9 

2  5  0 
1     0  0 
18  3 

16  0 

0    0 4     6 

1  6  3 

1  15  0 

5    0    0 

8     3 
0    0 

7  18    9 
1     0    0 

0    0 
13     9 

1  0 

2  2 1  2 

2  6 
2  11 2     8 

19 

17 
7 

16 

16    0 

2     6     3 

1     0 

7     6 
16     3 

0  e: 
5  0 
7  6 7     6 

July  7 

1920 

£   s.  I. 
3 
4 
1 
7 1   18 

10  0 

12  6 

10    9 
10  6 
11  3 

10 

5  5 9 
1  3 

18 

17 

1  J 

7 

1     0    0 10    0 

2     8    9 
1     2     6 

5     0 13     9 
1  10    0 

5     6 

2  0 

1     3 

17 

3 1  12 

37  10 

10 

10    0 1     0    0 
1   16     3 

1  7  6 

2  0  0 
3  2  0 
1  5  0 

2  10  0 
2  10  0 16  9 

19  0 

9     15  0 10  0 

3  10    0 

3 
12 

1  17 

16 

2  10  0 
2     7  6 

1  IS  9 
17  6 
10  0 

6  0 11  0 

9  0 

2  0  0 9  3 3  5  0 10  6 

16  3 
1     1  3§ 

1  6  3§ 

2  0  0 
*  £4  shares  split  into  8  of  10s.  each.        t  £l  shares  split  into  4  of  5s.  each.        t  15s.  paid  up.        §  New  shares. 



THE   MINING  DIGEST 
A    RECORD     OF     PROGRESS     IN    MINING.   METALLURGY.    AND    GEOLOGY 

hi  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

THE  HUME   REINFORCED-CONCRETE   PIPE. 
Much  has  been  heard  lately  of  the  Hume  method  of 

making  reinforced  concrete  pipes.  Its  manufacture 
has  been  introduced  in  the  Transvaal  from  Australia, 
and  the  mining  community  is  keenly  interested.  The 
structure  of  the  pipe  contains  wire  wound  in  circular 
and  also  longitudinal  shape,  and  the  concrete  isplaced 
to  shape  in  rapidly  rotating  cylindrical  moulds.  The 
Journal  of  the  South  African  Institution  of  Engineers 
for  May  contains  a  description  of  the  pipe  and  the 
method  of  manufacture,  written  by  W.  Wolstenholme. 

Discarded  wire  ropes  are  generally  used  for  the  pur- 
pose of  reinforcement.  These  ropes  must  be  carefully 

selected.  They  are  cut  into  suitable  lengths  and  an- 
nealed. The  annealing  removes  the  grease  and  makes 

the  wire  ductile,  so  that  it  can  conveniently  be  made 
up  into  reinforcing  cages.  The  rope  is  next  unstranded, 
and  the  individual  wires  wound  on  spools  and  placed 
on  jennies  behind  the  reinforcement  weaving  machines. 
These  machines  are  fitted  with  collapsible  drums  and 
the  wire  is  wound  on  to  these  drums  first  spirally  and 
then  longitudinally.  For  high-pressure  pipes  it  may  be 
necessary  to  have  several  layers  of  spiral  wire  and 
several  layers  of  longitudinal  wires.  These  layers  are 
pitched  automatically  so  that  each  falls  between  the 
preceding  layer.  For  low  pressure  pipes  it  is  usual  to 
arrange  the  wire  so  that  two  spiral  layers  and  one  set 
of  longitudinal  wires  are  sufficient.  When  the  cage  is 
completed  the  drum  is  collapsed  and  the  cage  with- 

drawn.   The  cage  is  then  placed  in  the  pipe  mould. 

The  pipe  moulds  are  usually  made  of  light  steel  sheet, 
galvanized  preferably,  with  cast-iron  end  rings.  The 
end  rings  serve  a  treble  purpose  as  they  secure  the  steel 
casing,  form  the  thickness  of  the  wall  of  the  finished 
pipe,  and  provide  the  running  treads  which  come  in 
frictional  contact  with  the  revolving  discsof  the  mould- 

ing machine.  The  moulding  machines  are  of  simple 
design.  The  frame  consists  of  two  longitudinal  girders 
in  which  are  mounted  the  bearings  and  shafts.  Discs 
are  keyed  on  the  end  of  each  shaft,  suitably  spaced  to 
receive  the  end  rings  of  the  pipe  mould.  Variable 
speeds  are  obtained  by  long  cone  pulleys,  by  step  pul- 

leys, or  by  variable  speed  motors.  The  driving  power 
operates  the  first  disc  shaft  only,  and  each  succeeding 
disc  shaft  is  operated  by  the  frictional  contact  of  the 
pipe  mould.  On  the  small  mouldmg  machines  six 
pipes,  and  on  the  larger  machines  four  pipes,  are  made 
at  the  same  time. 

The  original  Australian  machines  were  arranged  to 
make  three  pipes  at  one  time  up  to  15  in.  diameter,  and 
two  pipes  at  one  time  in  the  larger  sizes.  In  re-design- 

ing the  machines,  it  was  arranged  to  make  six  pipes  at 
one  time  on  the  small  machines,  and  four  pipes  at  one 
time  on  the  larger  machines. 

The  pipe  moulds  are  placed  in  position  on  the  discs, 
and  the  moulding  machine  then  commences  to  revolve 
slowly.  The  concrete  is  thrown  into  the  moulds  until 
the  required  amount  is  in.  The  centrifugal  force 
spreads  the  concrete  evenly  through  the  length  of  the 
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The  Hume  Pipe  in  Course  of  Construction. 

mould,  and  the  operator  can  see  when  sufficient  has 
been  supplied.  The  machine  is  then  speeded  up  and 
the  water  in  the  concrete  rapidly  extracted  by  centri- 

fugal force.  This  water  accumulates  on  the  inner  sur- 
face of  the  pipes  and  after  a  short  time  the  machine  is 

stopped,  the  removable  water  rings  which  are  fitted  into 
the  mould  ends  are  removed,  and  the  water  allowed  to 
run  out.  The  machine  is  again  started  up  and  run  at 
high  speed  and  the  pipe  dried  out. 

If  an  e.xceptionally  smooth  internal  surface  is  desired , 
a  polishing  bar  is  firmly  applied  to  the  surface  of  the 
concrete.  This  bar  usually  consists  of  a  polished  piece 
of  steel  pipe  and  is  pressed  down  on  the  concrete.  An- 

other method  of  smoothing  the  surface  is  by  the  inser- 
tion of  a  steel  cylinder  somewhat  smaller  in  outside 

diameter  than  the  bore  of  the  concrete  pipes  Mounted 
longitudinally  on  the  surface  of  the  cylinder  are  a  series 
of  sheet-iron  strips  which  act  as  trowels.  These 
trowels  come  in  contact  with  the  concrete  and  tend  to 
smooth  the  surface.  The  cylinder  may  be  revolved  in 
the  opposite  direction  to  the  pipe  or  may  be  stationary. 

The  time  required  to  complete  a  batch  of  pipes  varies 
with  the  size  of  the  pipe  and  the  quality  of  concrete 
used.  Generally  speaking,  six  4  in.  or  6  in.  diameter 
pipes  can  be  completed  in  eight  to  nine  minutes,  while 
four  15in.  or  18 in.  diameter  pipes  require  about  fifteen 
minutes.  Pipes  of  48  in.  or  60  in.  diameter  can  be 
finished  in  about  twenty  minutes.  Pipes  up  to  15  in. 
diameter  are  usually  made  in  6  ft.  lengths,  and  18  in. 
to  72  in.  diameter  in  8  ft.  lengths.  These  lengths  may 
be  sub-divided  into  shorter  lengths  by  placing  a  steel 
dividing  ring  in  the  mould. 

When  the  pipes  are  completed  on  the  moulding  ma- 
chine they  are  carefully  rolled  into  the  steaming  cham- 

ber and  left  in  a  temperature  of  about  200°  F.  for  twelve 
hours.  They  are  then  removed  from  the  moulds  and 

placed  overhead  in  water  for  at  least  one  week  if  high- 
pressure  pipes,  and  for  a  shorter  period  if  for  low-pres- 

sure or  drainage  purposes.  The  pipes  are  then  stacked 
for  a  further  period,  at  least  four  weeks,  before  delivery. 

Pipe  collars  are  made  in  exactly  the  same  manner  as 
pipes,  excepting  that  thin  steel  division  or  parting  plates 
are  placed  in  the  mould  at  intervals  of  6  in.  or  9  in. 

As  already  mentioned,  steel  wire  obtained  from 
selected  wire  ropes  is  used  for  the  reinforcement.  For 
very  high  pressure  new  steel  wire  of  high  tensile 
strength  may  be  used,  while  for  the  highest  pressures 
a  sheet  steel  liner  is  embedded  in  the  concrete.  Using 
the  latter  method  of  reinforcement  a  test  pressure  of 
750  lb.  per  square  inch  has  been  obtained.  It  is  found 
that  for  high-pressure  pipes  a  mixture  of  2  parts  washed 
and  screened  sand  and  1  part  cement  gives  the  best  re- 

sults, while  for  low-pressure  pipes  2  parts  of  crushed 
waste  rock  from  the  mines,  2  parts  sand,  and  1  part 
cement  gives  good  results. 

.■\  certain  percentage  of  all  pressure  pipes  are  tested 
regularly.  With  small  diameter  pipes,  say  up  to  9  in., 
the  test  pressures  go  up  to  300  or  350  lb.  per  square 
inch.  With  large  diameters,  say,  18  in.  and  24  in.,  tests 
have  been  made  up  to  210  lb.  per  square  inch.  These 
figures  are  obtained  on  pipes  with  reinforcements  made 
from  the  wire  taken  from  discarded  wire  ropes. 

The  reinforcement  is  carefully  calculated  and  ar- 
ranged so  that  at   working  pressure  the  wire  is  never 
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stressed  higher  than  one-fourth  of  the  elastic  limit  of 
the  wire  used.  Generally,  a  lower  stress  is  taken  so  as 
to  have  ample  margin  to  resist  shock  loads  due  to  water 
hammer,  etc.  The  strength  of  concrete  in  tension  is 
not  taken  into  account,  though  as  a  matter  of  fact,  such 
strength  adds  further  to  the  safety  of  the  pipe.  In  test- 

ing the  pipes  in  actual  practice  under  working  con- 
ditions, it  is  found  that  when  an  e.xcessive  overload  is 

applied  the  pipes  sweat  heavily  and  so  release  the  ex- 
cessive pressure.  The  pipe  may  develop  slight  cracks, 

but  will  not  burst.  Under  the  worst  circumstances  the 
pipes  will  carry  water  again  when  pressure  is  back  to 
normal,  generally  without  leakage,  but  in  any  case  they 
will  carry  water  until  such  time  as  defective  pipes  can 
be  replaced. 

The  test  of  an  18  in.  diameter  pipe  made  for  100  lb. 
pressure,  showed  that  at  210  lb.  it  sweated  heavily  and 
it  was  not  possible  to  raise  this  pressure.  Slight  longi- 

tudinal cracks  were  visible  under  the  overload  test. 
At  100  lb.  pressure  the  pipe  was  tight  six  months  after 
the  overload  test  was  made. 

The  joints  are  made  in  a  simple  and  efficient  manner. 
A  collar  reinforced  in  the  same  manner  as  the  pipe  is 
slipped  over  the  joint.  The  space  between  the  outside 
of  pipe  and  inside  of  collar  is  rammed  up  with  a  mix- 

ture of  1  sand  and  1  cement.  For  high-pressure  joints, 
in  addition  to  the  ramming,  a  plastic  substance  of 
special  mixture  is  filled  into  a  cavity  formed  in  each 
pipe  end.  The  pipe  ends  are  tightly  butted  together, 
with  the  plastic  material  completely  filling  the  cavity. 
When  the  pressure  is  applied  inside  of  the  pipe  any 
leakage  of  water  at  the  joints  tends  to  displace  the 
plastic,  and  forces  it  more  tightly  into  position  in  the 
cavity  and  so  prevents  the  leakage  reaching  the  ram- 

ming in  the  collar.  The  plastic  is  a  special  composition 
and  retains  its  condition  for  many  years. 

In  addition  to  the  use  of  concrete  pipes  for  convey- 
ing high  and  low-pressure  water,  they  are  sufficiently 

dense  to  carry  sewage  without  the  least  risk .  The  pro- 
cess had  also  made  it  possible  to  make  exceedingly  thin 

pipes.  Such  pipes  have  been  supplied  for  carrying  air 
for  ventilation  purposes  underground  on  the  mines. 
Pipesof  12  in.  to  18in.  diameter  are  regularly  made  ̂ in. 
tOgin.  thick.  These  pipes  are  reinforced  with  ordinary 
wire  netting  of  IJ  in.  or  2  in.  mesh.  These  pipes  are 
also  in  use  as  smoke  stacks.  Thousands  of  feet  are  in 

use  carrying  electric  cables  for  post-office  telephone  ser- 
vice, etc.  Special  pipes  are  made  for  lining  bore-holes, 

wells,  etc.  Culvert  pipes  have  been  supplied  in  large 
quantities,  and  are  rapidly  replacing  the  box  form  built 
in  situ.  Tanks  for  the  conservation  of  rain-water  and 
for  the  storage  of  mealies  and  ensilage  are  regularly 
made. 

In  reply  to  questions,  Mr.  Wolstenholme  said  that 
he  had  a  great  amount  of  hesitation  in  subjecting  a  con- 

crete pipe  to  the  pressure  of  an  elastic  fluid  like  steam 
or  compressed  air.  If  a  Hume  pipe,  or  any  concrete 
pipe,  happened  to  receive  a  blow  from  an  external 
source — a  pick  or  a  boulder — the  blow  might  crack  the 
concrete  and  loosen  a  piece,  and  that  piece  would  be 
blown  out  by  the  compressed  air.  Also  in  carrying  air 

they  were  dealing  with  something  so  dry  that  the  con- 
crete the  whole  time  would  be  undergoing  a  drying-out 

process.  In  the  carrying  of  water,  sewage,  or  steam 
there  would  be  a  certain  amount  of  dampness  always 
present,  which  would  tend  to  keep  the  pipe  in  good 
condition.  For  these  reasons  the  makers  had  not  yet 
offered  to  supply  pipes  for  air. 
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The  Proceedings  of  the  Australian  Institute  of  Min- 
ing and  Metallurgy,  No.  36,  1919,  contains  a  paper  by 

Walter  G.  A.  Smith  describing  the  method  of  sampling 
at  the  copper  and  gold  mines  of  the  Great  Cobar  com- 

pany. New  South  Wales. 
The  ore-bodies  in  the  Great  Cobar  copper  mine,  Co- 

bar  gold  mine,  and  Cobar- Chesney  copper  mine  are, 
speaking  generally,  lenticulardepositsof  evidently  more 
or  less  complete  metasomatic  replacements  of  the 
country-rock  along  a  line  of  powerful  faulting.  These 
lenses  vary  from  150  ft.  to  400  ft.  in  length,  and  from 
20  ft.  to  100  ft.  in  width. 

The  ore-bodies  at  the  Great  Cobar  copper  mine  are 
three  separate  lenses — the  north,  the  middle,  and  the 
south — and  consist  of  replacements  occupying  shear 
zones  and  the  intervening  space  between  contiguous 
zones  of  shearing.  The  country-rock  is  slate  of  Silurian 
or  older  age.  The  middle  and  south  lenses  were  cer- 

tainly connected  at  the  surface  originally,  as  doubtless 
were  the  middle  and  northern  lenses,  prior  to  the 
erosion  of  the  original  outcrop.  The  western  or  foot- 
wall  side  is  formed  by  a  fault  which  limits  the  ore  de- 

position in  that  direction.  East  from  the  foot-wall  to 
the  hanging  wall,  if  such  it  can  be  called,  there  is  first 
a  small  quantity  of  an  intimate  mixture  of  galena  and 
blende,  then  the  primary  ore  proper,  consisting  of  pyrr- 
hotite  mainly,  some  pyrite,  and  magnetite  carrying 
chalcopyrite.  Following  this  is  an  ore,  mainly  magne- 

tite, but  carrying  some  pyrrhotite  and  chalcopyrite, 
and  finally  silicious  ore  consisting  of  altered  slate  (silici- 
fied  and  carrying  magnetite)  traversed  by  bands  of 
quartz,  with  chalcopyrite  and  some  pyrrhotite,  and 
finally  grading  into  magnetite  or  silicified  slate  with 
quartz  seams,  but  very  little  chalcopyrite. 

The  lode  in  the  Cobar  gold  mine  is  a  silicious  ore- 
body,  mainly  of  replacement  quartz,  occupying  a 
sheared  and  faulted  zone  in  rock  of  similar  age  to  the 
Great  Cobar  copper  lode,  a  fold  in  the  bedding  of  the 
rock  having  offered  the  opportunity  for  the  deposition 
of  the  ore.  The  ore  consists  principally  of  quartz, 
partly  replacement  quartz,  and  more  or  less  completely 
replaced  slate,  or  sandstone,  carrying  chalcopyrite,  and 
in  lesser  quantities  pyrrhotite,  magnetite,  pyrite,  mis- 
pickel,  galena,  and  blende,  and  some  gold  and  silver. 

The  occurrence  of  the  lode  at  the  Cobar-Chesney 
copper  mine  is  similar  to  that  at  the  Cobar  gold  mine, 
except  that  a  considerable  quantity  of  the  ore  resembles 
the  silicious  ore  at  the  Great  Cobar  copper  mine,  that 
is,  it  is  less  of  a  quartzose  and  more  of  a  slaty  nature, 
and  carries  but  little  gold  or  silver.  The  folding  also 
is  not  so  appreciable  in  amount  as  at  the  Cobar  gold 
mine,  and,  whereas  at  the  Cobar  gold  mine  the  ore- 
body  is  not  in  the  main  line  of  faulting,  at  the  Cobar- 
Chesney  copper  mine  it  is  so,  or  nearly  so. 

The  ore-bodies  at  the  Great  Peak  gold  mines  appear 
to  lie  along  the  intersection  of  shear  zones  with  anti- 

clinal axes  ;  they  are  very  erratic,  and  are  to  some  ex- 
tent apparently  secondary.  The  gold  and  silver  occurs 

in  slate,  frequently  without  the  usual  accompaniment 
of  quartz,  though  not  invariably  so,  so  that  material 
that  frequently  resembles  worthless  country-rock 
carries  payable  quantities  of  gold  and  silver. 

The  ore-bodies  in  the  copper  mines  being  low-grade, 
say  2\  to  3%  copper,  a  most  rigid  and  exacting  method 
of  close  channel-sampling  was  constantly  carried  on  in 
order  to  avoid  breaking,  or,  if  breaking  was  unavoid- 

able, to  avoid  hoisting  unpayable  ore.  Again,  every 
care  was  taken  to  eliminatethechances  of  foreign  matter, 
such  as  mullock-filling,  getting  mixed  with  the  samples 
while  sampling  was  in  progress. 

The  flat-back  system  of  stoping  with  filling  was 
worked,  and,  as  the  mullock-filling  consisted  of  soft 
oxidized  clay-slate  quarried  in  special  excavations  west 
of  the  lode,  it  will  be  readily  seen  that  the  inclusion  of 
a  small  quantity  of  mullock  in  a  sample  might  change 
a  payable  sample  into  an  unpayable  one,  in  a  mine 
where  a  plus  or  minus  02%  is  a  consideration. 

The  sampling  gang  comprised  12  miners,  divided  in- 
to 6  sets  of  two  men  per  set,  one  hammer-man  and  one 

steel-man,  under  the  personal  supervision  of  the  chief 
sampler  and  his  assistants.  The  sampling  outfit  con- 

sisted of  a  7  lb.  double-hand  hammer  and  I  in.  octagon 
steel  cutters  with  \  in.  chisel  points.  These  cutters  are 
similar  to  the  steel  cutters  used  in  narrow  lode  hand- 
labour  mines  for  cutting  foot-wall  hitches.  The  bar 
steel  was  first  cut  into  lengths  of  15  to  30  in.,  the  former 
for  face  sampling  and  the  latter  for  back  sampling,  the 
moil  and  pick  so  often  used  in  other  mines  being  found 
unsuitable.  A  sample  sheet,  12  by  12  ft.,  of  shot- 
grained  American  cloth  with  a  stout  duck  back,  a  ban- 

nister brush,  linen  sample  bags,  sample  books,  metallic 

tapes,  prismatic  compass,  field  book,  and  chalk  com- 
pleting the  outfit.  The  sample  books  employed  were 

of  the  usual  type,  each  page  being  perforated  and  both 
slip  and  butt  numbered  correspondingly.  For  samp- 

ling purposes  each  level  in  a  mine  was  given  a  distin- 
guishing sample  letter  or  letters,  the  key  to  which  was 

known  only  to  the  general  manager,  mine  manager, 
and  chief  sampler.  No  two  mines  had  the  same  letter 
or  letters  for  the  same  levels.  This  letter  or  letters, 
with  the  number  of  the  sample,  is  all  that  appeared  on 
the  sample  ticket  accompanying  the  sample  to  the  assay 
office,  the  particulars  of  the  sample  being  entered  on 
the  sample-ticket  counterpart. 

All  development  work  in  progress  in  ore  or  lode- 
formation  was  kept  sampled  to  within  10  ft.  of  the  face 
and  completed  after  mining  operations  were  finished. 

In  sampling  a  cross-cut,  the  backs  are  rapped  out 
with  the  hammers,  and  all  baulky  ground  and  easy 
stuff,  that  is,  loose  ground  likely  to  fall  on  the  sample 
sheet,  is  removed  ;  a  datum  point  is  established  on 
some  permanently  fixed  and  known  point,  such  as  a 
survey  peg  in  the  drive  or  the  centre  line  of  the  drive  ; 
a  metallic  tape  held  on  the  datum  point  is  carried  to 
the  face  at  right  angles  to  the  strike  of  the  lode,  as  dis- 

closed, and  in  close  proximity  to  the  backs  ;  a  light, 
either  an  acetylene  lamp  or  candle,  is  placed  on  the 
floor  vertically  under  the  tape,  and  the  shadow  of  the 
tape  thrown  on  the  back  is  traced  over  with  chalk,  after 
which  this  line  is  divided  into  5  ft.  sections  ;  the  sample 
sheet  is  laid  down  ;  the  miners,  removing  their  boots 
to  eliminate  the  chances  of  vitiating  the  sample,  step 
on  to  the  sample  sheet.  One  man  holds  the  cutter 
vertically  on  the  back  ;  the  other  man  strikes  it  in  a 
manner  similar  to  beating  an  upper.  Thus  a  narrow, 
even  channel  is  cut  5  ft.  in  length,  1|  in.  wide,  and  h  in. 
deep.  The  sample  on  the  sheet  is  carefully  brushed 
to  the  centre,  tipped  into  a  sample  bag,  and,  with  the 
sample  ticket  on  top,  tied  in  the  usual  manner. 

The  procedure  in  sampling  a  drive  is  similar  to  samp- 
ling a  cross-cut,  except  that  the  sample  cuts  are  marked 

off  5  ft.  equidistant  across  the  backs  and  at  right  angles 
to  the  strike.  A  full  cut  across  the  backs  makes  one 
sample,  and  is  measured  at  right  angles  to  the  dip.  In 
sampling  a  drive-face  two  cuts  are  taken  across  the 
face,  one  a  third  of  the  distance  down  from  the  back, 
and  one  two- thirds  down.  These  two  cuts  are  mixed  and 

constitute  one  sample,  unless  a  marked  change  is  no- 
ticed in  the  face,  when  the  changes  disclosed  are 

sampled  separately. 
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Winzes  and  rises  are  sampled  by  cuts  taken  10  ft. 
apart  vertically,  and  staggered  alternately  on  opposite 
sides  at  right  angles  to  the  strike  of  the  lode,  the  datum 
point  in  this  instance  being  the  rail-level  above  in  the 
case  of  the  winze,  and  the  rail-level  below  in  the  case 
of  a  rise,  the  distance  either  above  or  below  being  re- 

ferred to  it  accordingly. 
Immediately  mullocking  operations  are  completed 

the  sampling  of  the  stope  backs  is  started  in  advance 
of  the  miners,  in  order  to  acquire  an  approximate  know- 

ledge of  the  values  likely  to  be  met  with  prior  to  break- 
ing. After  rapping  out  and  sounding  the  backs  for 

baulky  ground,  an  examination  is  made  by  the  chief 
sampler,  and  all  changes  in  the  ore-body,  intrusions, 
faults,  etc.,  exposed  are  duly  recorded  and  reported  to 
the  mine  geologist.  A  prismatic  survey  is  made  from 
some  permanent  and  known  point,  such  as  a  rise  or 
permanent  country  pass,  this  point  being  used  as  the 
datum  point  for  sampling  operations.  A  diagrammatic 
sketch  of  the  stope  is  made  in  the  field  book,  the  strike 
of  the  lode  established,  and  a  metallic  tape  held  on  the 
datum  point  is  carried  to  the  face  parallel  to  the  strike  ; 
off- set  measurements  are  taken  on  this  line  to  all  salient 
points,  passes,  rises,  etc.,  and  their  bearings  and  dis- 

tances picked  up  from  the  datum  point.  Connection 
is  made  through  the  passes  to  the  level  below,  and  the 
height  of  backs  above  rail-level  noted.  Particulars  of 
this  preliminary  work  are  recorded  by  the  chief  sampler 
in  his  field  book.  With  an  off-setter  points  are  picked 
up  along  this  line  every  10  ft.  on  the  walls  of  the  stope  ; 
a  metallic  tape  is  held  on  these  points  close  to  the  backs, 
and  the  tape  line  shadowed  and  chalked  off,  as  was 
done  in  the  case  of  a  cross-cut.  The  chalk  line  is  then 
divided  into  5  ft.  sections  across  the  lode,  each  5  ft. 
section  constituting  one  sample.  Thus  the  backs  of  a 
stope  are  divided  into  cuts  across  the  back  10  ft. 
equidistant  along  the  strike,  and  subdivided  into  5  ft. 
sample  sections  across  the  lode.  (See  Fig.  1).  The 
sample  sheet  is  then  laid  down  and  sampling  operations 
are  started  in  exactly  the  same  manner  as  that  em- 

ployed in  sampling  across-cut.  The  stope-face samples 
are  taken  by  one  cut  across  the  face  divided  into  5  ft. 
sample  sections.  Sampling  operations  in  a  wide  stope, 
say  40  to  100  ft.  wide,  would  be  probably  carried  on 
with  four  or  five  sets  of  men,  in  which  case  at  least  20  ft. 
would  divide  each  set  of  men  while  sampling. 

It  occasionally  happens  that  during  the  cutting  of  a 
sample  a  small  quantity  of  ore  or  rock  will  disintegrate 
from  the  walls  or  back  and  fall  on  to  the  sample  sheet, 
mixing  with  the  sample,  in  which  case  the  whole  is  re- 

jected and  another  sample  taken.  In  sampling  both 
stopes  and  development  work  running  with  the  lode, 
it  frequently  happens  that  the  face  is  not  truly  at  right 
angles  to  the  strike  of  the  lode.  In  such  a  case  the 
width  of  the  sample  is  measured  at  right  angles  to  the 
lode,  and  not  along  the  face.  Again,  a  drive  is  not 
always  driven  parallel  with,  and  a  cross  cut  is  not  al- 

ways at  right  angles  to,  the  strike  of  the  lode,  possibly 
owing  to  local  contortions  changing  the  strike  of  the 
ore-body.  Instances  of  these  local  contortions  were 
encountered  in  the  silicious  ore-body  when  the  mineral- 

ized portion  of  the  slates,  that  is,  the  lode,  was  found 
to  be  striking  in  a  different  direction.  In  these  in- 

stances samples  were  always  cut  and  measured  at  right 
angles  to  the  strike  of  the  lode  as  disclosed  at  that  point. 
(See  Figs.  2  and  3). 

The  average  weight  of  sample  taken  is  approximately 
2  lb.  per  foot. 

The  foregoing  description  shows  the  method  of 
underground  sampling  employed  in  the  Great  Cobar 
copper  mine,  and  is  analogous  to  that  followed  in  the 
other  mines  of  this  company,  with  modifications  in 

1—6 

Mine. 
Great  Cobar  Copper  Mine 
Cobar-Chesney  Copper  Mine 
Cobar  Gold  Mine 
Great  Peak  Gold  Mine 

as   circi imstances 
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develop- ment. 
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5 

10 

5 

10 

5 
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2 2 

the    widths    and    distances    apart 
required.     Thus  : 

Sample 
width 
in  ft. 

5 
3 
2 
1 

In  computing  values  the  geometrical  mean  was 
used.  Where  samples  are  cut  equidistant  the  geo- 

metrical mean  over  the  whole  area  sampled  is  obtained 

by  multiplying  each  sample  width  by  its  correspond- 
ing assay-value  obtaining  in  this  case,  feet  %  and  feet 

oz.,  or,  in  other  words,  the  units  contained  in  each 
sample.  The  sum  of  these  units  is  then  divided  by 
the  sum  of  the  widths. 

It  is  generally  found  that  the  faces  in  current  sam- 
pling are  at  unequal  distances  apart,  and  occasionally 

that,  in  stope-back  sampling,  samples  are  unobtainable 
at  equal  distances  apart  owing  to  baulky  ground,  etc. 
Therefore,  when  computing  values  where  samples  are 
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cut  at  unequal  distances  apart,  allowance  was  made 
for  the  variation  of  the  distance  between  samples  by 
introducing  a  distance  factor.  Or,  in  the  case  of 
development  face  sample,  which  amounts  to  the  same 
thing  and  is  easier  to  calculate,  the  average  value  of 
two  faces  multiplied  by  the  distance  between  them 
can  be  taken,  and  this  process  repeated  for  all  the 
faces  sampled.  The  sum  of  the  distance  values  is 
then  divided  by  the  total  distance,  and  the  result  is 
the  average  value  of  the  piece  of  work  sampled. 
When  estimating  ore  reserves  the  ore  in  situ  is 

divided  into  two  main  classes:  (1)  ore  blocked  out 
and  (2)  probable  ore.  It  was  usually  found  that  three 
exposed  sides  of  a  block  was  ample  justification  for 
the  term  "  ore  blocked  out."  These  three  sides  would 
probably  consist  of  two  levels  and  a  winze  through  the 
centre  of  the  block.  Then  the  area  of  the  upper  level 
multiplied  by  its  average  assay-value,  plus  the  area  of 
the  lower  level  multiplied  by  its  average  assay-value, 
modified  by  any  considerations  due  to  the  values  cf 
the  block  as  proved  by  the  winze,  divided  by  the 
sum  of  the  areas,  equals  the  average  assay-value  of 
the  block.  The  volume  is  obtained,  if  the  areas 

approximate  closely  to  one  another,  by  simply  multi- 
plying the  mean  of  the  two  areas  by  the  height 

between  levels ;  if,  however,  the  areas  differ  greatly 
the  tonnages  are  obtained  by  the  prismoidal  formula. 

Blocks  opened  on  only  two  sides  are  usually  termed 

"probable  ore."  Under  this  latter  category  come  also 
drives  on  a  body  of  ore  which  has  not  been  opened  at 
other  adjacent  levels.  In  this  case  60  ft.  (30  ft.  above 
and  30  ft.  below  the  level)  is  taken  as  the  maximum 
height  of  the  block. 

Ore  which  may  reasonably  be  assumed  to  exist 

below  the  lowest  level  is  also  termed  "  probable  ore," 
and  is  (l)  either  calculated  to  some  arbitrary  depth, 
say  30  ft.,  or  (2)  calculated  as  a  pyramid,  with  the 
proved  shoot  area  as  a  base,  and  a  depth  equal  to 
one-third  of  the  shoot  length. 
The  ore  reserves  are  estimated  annually  by  the 

above  method  for  the  annual  report.  Any  variations 
in  the  calculated  widths  of  one  estimate  might  add 
to,  diminish,  or  confirm  the  subsequent  estimate.  In 
any  case  each  time  they  were  re-estimated  the  old  bal- 

ance was  written  off  and  the  new  estimate  substituted. 
Assay  plans  were  kept  by  the  chief  sampler.  A 

plan  of  the  sill  floor  of  each  level  was  taken  from  the 
survey  plans  to  a  scale  of  30  ft.  to  the  inch,  and  all 
development  work  and  sill  floor  stoping  filled  as  sam- 

pling progressed.  Sample  cuts,  widths,  and  values 
were  shown  in  various  coloured  inks,  each  mineral 
having  a  distinctive  coloured  ink  allotted  to  it.  The 
value  of  Cu,  Au,  Ag,  Fe,  and  insolubles,  and  width  of 
each  and  every  sample  taken,  could  thus  be  seen  at  a 

glance. Stope-assay  plans  plotted  by  the  chief  sampler  from 
his  field-notes  were  kept  for  each  stope  taken  off, 
showing  height  of  backs  above  rail  level,  date  of 
starting,  and  completion  of  stoping  and  sampling 
operations,  also  values,  widths,  and  location  of  sam- 

ples cut.  All  assay  plans  were  transferred  to  tracing 
cloth  which  allowed  the  various  lifts  in  a  stope  to  be 
superimposed  at  any  time,  and  a  comparison  of  values 
made.  Blue  prints  were  taken  off  as  desired  for 
the  information  of  the  mine  manager  as  stoping 

progressed. 

MEASUREMENT  OF  QUARTZ-DUST   BY  THE  KONIMETER. 
In  the  issue  of  July,  1918,  we  gave  a  description  of 

the  konimeter,  an  apparatus  invented  by  Sir  Robert 
Kotze,  Government  Mining  Engineer  for  the  Union 
of  South  Africa,  for  the  purpose  of  counting  the 
number  of  dust  particles  in  a  given  volume  of  mine- 
air.  One  of  the  criticisms  levelled  at  this  instrument 
was  that,  though  it  provided  a  method  of  counting 
the  number  of  particles,  it  did  not  differentiate  be- 

tween the  harmful  quartz  and  the  comparatively 
innocuous  minerals  in  ore.  At  the  suggestion  of  the 
inventor.  Dr.  A.  W.  Rogers,  chief  geologist  to  the 
Union  Government,  investigated  the  matter  from  the 
petrological  point  of  view.  His  results  are  given  in 
a  paper  published  in  the  April  number  of  the  Journal 
of  the  Chemical,  Metallurgical,  &  Mining  Society  of 
South  Africa.  The  method  devised  by  Dr.  Rogers 
makes  it  possible  to  count  the  number  of  quartz  par- 

ticles half  a  micron  wide  or  larger,  separately  from 
those  of  other  minerals  found  in  the  dust  caught  by 
the  konimeter.  The  counting  is  done  as  rapidly  as 
that  of  the  dust  particles  themselves. 
When  '.he  contact  between  a  colourless  mineral 

and  the  surrounding  medium  is  examined  under  a 
high  power  of  the  microscope,  it  is  more  or  less 
clearly  visible  according  to  the  difference  between  the 
refractive  indices  of  the  two  substances.  If  the  tube 
of  the  microscope  be  raised  slightly  above  the  position 
of  correct  focus,  the  side  of  the  contact  occupied  by 
the  substance  with  the  higher  index  becomes  strongly 
illuminated,  while  the  other  side  is  darker  than  the 
rest  of  the  field  of  view.  When  the  tube  is  lowered, 

the  bright  light  goes  to  the  side  occupied  by  the  sub- 
stance with  the  lower  index.  This  method  of  com- 

paring refractive  indices  is  known  as  the  "white  line," 
or  Becke's,  test,  and  it  is  commonly  used  in  petro- 

graphy, where  the  size  of  the  grains  is  usually  much 

greater  than  that  of  dust  particles.  The  effect  pro- 
duced is  considerably  more  conspicuous  in  a  dust 

particle  than  in  the  minerals  of  a  thin  section  of  rock, 

because  the  particle  is  small,  and  the  "white  line" 
becomes  a  spot  of  light  when  seen  within  the  area  of 
the  particle,  and  also  because  the  contact  between 
the  dust  and  medium  is  free  from  any  third  substance, 
which  is  often  not  the  case  with  minerals  in  rock 
slices. 

The  phenomena  are  easily  seen  in  white  light  when 
the  difference  between  the  indices  is  0002  ;  so  that 
when  two  minerals  differ  by  0  004  or  more,  their 
immersion  in  a  liquid  with  refractive  index  about 
half-way  between  those  of  the  minerals  makes  it  pos- 

sible to  count  the  particles  in  two  classes,  those  which 
appear  as  bright  spots  with  raised  tube,  and  those 
which  appear  as  bright  spots  with  lowered  tube,  re- 

spectively more  and  less  refractive  than  the  liquid. 
The  minerals  which  make  up  the  sedimentary  rocks 

of  the  Main  Reef  horizon  are  known  through  micro- 
scopic examination  of  thin  sections  ;  of  the  transpar- 

ent constituents  quartz  is  the  most  abundant,  then 
come  the  flaky  minerals  mica,  chlorite,  and  talc,  and 
the  less  abundant  or  occasional  minerals  are  chlori- 
toid,  calcite,  zircon,  and  a  few  others  less  often  seen. 
Of  all  these  minerals  quartz  has  the  lowest  mean 
refractive  index.  The  lowest  'indices  of  talc  and 
calcite  are  lower  than  the  least  index  of  quartz,  but 
the  fact  does  not  affect  the  observations,  because  the 
lowest  indices  of  calcite  and  talc  practically  never 
come  into  play  under  the  conditions  of  the  test,  and 
if  they  do  their  effect  is  masked  by  that  of  their  higher 
indices  which  greatly  exceed  the  highest  of  quartz. 

The  refractive  indices  of  the  more  common  minerals 
in  the  rocks  of  the  Main  Reef  horizon  are  given  in 
the   following   table  ;    other   occasional  constituents 
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such  as  anatase,  tourmaline,  epidote,  all   have  high 
indices : 

Quartz 

1-544 
1-553 

Calcite     ... 
...       1'658 

1-468 

Zircon 
...       1-931 

1-993 

Rutile 
...       2-616 

2 -903 

(7 

/3 

y 
Mica ...       1563 

1-598 

1601 
Talc 

...       1-539 
1589 

1-589 

Chlorite    ... 
...       1-582 

1-584 

159 
Chloritoid — 

1-74 

— 

Owing  to  the  fact  that  the  lowest  indices  of  mica 
and  talc  have  effect  only  when  these  minerals  are 
seen  edgeway  to  the  cleavage,  which,  on  account  of 
their  perfect  cleavage,  is  very  rarely  the  case  when 
the  flakes  lie  in  liquid  between  slide  and  cover  slip, 
the  smallest  difference  between  indices  operative  in 
the  dust  from  the  sedimentary  rocks  of  the  Witwaters- 
rand  mines  is  0034,  that  between  the  highest  of 
quartz  and  the  mean  and  highest  of  talc.  Cleavage 
fragments  of  calcite  have  a  lowest  index  of  about 
r56,  but  its  effect  is  entirely  over-shadowed  by  that 
of  the  highest  index  of  calcite,  which  every  grain  of 
the  mineral  must  show. 

In  the  konimeter  the  dust  is  caught  on  vaseline, 
and  the  immersion  liquid  must  be  a  solvent  of  vase- 

line. Monobromobenzene,  with  an  index  of  156, 
and  bromoform  (r58)  dissolve  vaseline,  and  a  mixture 
of  equal  volumes  of  the  two  has  a  suitable  index  for 
separating  the  particles  of  quartz  from  those  of  other 
minerals  in  the  dust  ;  solution  of  the  vaseline  film  by 
it  does  not  lower  its  index  too  much.  The  position  of 
the  spot  on  the  slide  removed  from  the  konimeter 
should  be  marked  by  a  ring  of  ink  on  the  back  of  the 
slide  ;  a  drop  of  the  liquid  is  placed  on  a  thin  cover 
slip,  which  is  carefully  lowered  on  to  the  slide,  when 
the  liquid  spreads  over  the  spot. 

For  the  microscopic  examinauon  an  eighth-inch 
objective  and  low  power  eye-piece  are  a  good  com- 

bination, and  they  resolve  particles  down  to  0-3 
micron  wide.  A  twelfth  inch  oil  immersion  objective 
will  extend  the  resolvability  to  02  micron,  but  the 
smaller  field  and  additional  manipulation  counter- 

balance this  advantage  over  the  dry  eighth.  The 
observations  are  best  made  in  parallel  light,  but 
should  the  illumination  be  insufficient,  a  convergent 
cone  of  low  angle  will  serve. 

Having  got  the  dust  spot  into  focus  and  sufficiently 
illuminated,  the  tube  of  the  microscope  is  raised 
slightly,  when  the  particles  with  indices  greater  than 
that  of  the  liquid  (all  transparent  minerals  other  than 
quartz  in  the  dust  from  the  sedimentary  rocks  from 
the  mines  here)  appear  bright  and  can  be  counted. 
The  tube  is  then  lowered  below  the  focal  position, 
when  the  previous  bright  particles  become  dark  and 
are  surrounded  by  a  halo  of  light,  v.hile  the  less 
refractive  particles  (quartz)  become  bright  spots  and 
can  be  counted.  It  is  easier  to  count  bright  spots 
than  dark  ones,  so  it  is  better  to  count  bright  spots 

first  with  raised  tube  and  then  with  lowered  tube 
than  to  count  both  bright  and  dark  spots  with  the 
tube  in  one  position  ;  but  the  result  of  both  pro- 

cedures is  the  same.  Opaque  particles  are  counted 
with  the  tube  in  the  focal  position.  Particles  which 
are  below  the  limit  of  resolution  appear  as  indefinite 
spots  by  diffraction,  and  they  may  be  confused  with 
either  class,  for  they  give  light  spots  with  raised  or 
lowered  tube,  but  very  little  experience  is  required  to 
recognize  them  and  avoid  any  error  from  their  pres- 

ence. Neither  the  shape  nor  transparency  of  these 
particles  can  be  determined,  and  one  remains  in  ignor- 

ance of  their  nature.  Many  of  the  opaque  particles 
are  pyrite,  as  shown  by  the  colour  of  the  larger  ones 
when  examined  in  reflected  light. 

If  felspars  occur  in  the  rock  which  furnishes  the 
dust,  as  they  do  in  some  of  the  intrusive  rocks  in  the 
Rand  district,  their  particles  would  be  counted  as 
quartz  by  the  method  described  above.  In  most  of 
the  dykes  of  the  Witwatersrand,  however,  the  felspars 
have  been  replaced  by  quartz,  mica,  and  epidote, 
which  cause  no  difficulty  ;  but  if  kaolin  be  present  it 
would  behave  like  quartz.  The  other  minerals  in 
the  dykes  are  chiefly  amphiboles  and  pyroxenes, 
which  are  much  more  refractive  than  quartz. 

In  dust  from  rocks  containing  the  oligoclase  ande- 
sine  and  labradorite  series  of  felspars  as  well  as 
quartz,  it  is  practically  impossible  to  count  the  felspar 
particles  separately  from  those  of  quartz  on  a  large 
scale  ;  but  the  alkali  felspars,  orthoclase,  microcline, 
and  albite,  can  readily  be  counted  separately  from 
quartz  in  dust  from  granite  by  the  use  of  monobro- 

mobenzene or  bromoform  diluted  with  xylol  or  ben- 
zene, and  all  these  minerals  separately  from  more 

refractive  ones  by  the  mixture  used  on  the  dust  from 
the  local  mines.  Owing  to  the  widely  differing  boil- 

ing points  of  the  two  groups  of  liquids,  the  refractive 
index  of  the  solution  becomes  higher  by  evaporation 
of  xylol  or  benzene,  and  this  must  be  guarded  against. 

The  method  described  here  is  capable  of  great 
refinement  by  the  comparison  of  the  lowest  and  high- 

est indices  of  individual  grains  in  polarized  light,  by 
which  the  effect  of  each  index  can  be  isolated  and 
eliminated  in  turn  ;  though  this  can  be  done  quickly, 
its  application  to  the  hundreds  of  particles  in  one 
dust  spot  would  be  tedious,  and  the  observer  must 
have  a  knowledge  of  mineral  optics  as  well  as  experi- 

ence in  microscope  work  in  order  to  get  good  results. 
It  is  clear  that  the  mineral  composition  of  the  rocks 
in  the  Witwatersrand  mines  is  very  favourable  for 
counting  the  quartz  particles  in  the  dust,  because  the 
refractive  indices  concerned  are  very  conveniently 
distributed.  On  this  account  an  exact  knowledge  of 
the  index  of  the  immersion  liquid  is  not  wanted  ;  it 
can  be  estimated  closely  enough  by  observation  of 
powdered  quartz  and  mica. 

The  application  of  the  method  to  dust  of  less  con- 
venient composition,  that  is,  dust  made  of  minerals 

with  overlapping  indices,  would  require  accurate 
knowledge  of  the  index  of  the  liquids  used,  and  the 
solution  of  vaseline  would  have  to  be  avoided. 

ASSAYING   METHODS   AT  GLOBE  &   PHGENIX. 
The  April  issue  of  the  Journal  of  the  Chemical, 

Metallurgical,  &  Mining  Society  of  South  Africa  con- 
tains a  paper  by  H.  R.  Edmands,  giving  an  account  of 

the  methods  of  assay  at  the  Globe  &  Phoenix  gold 
mines,  Rhodesia.  The  author  has  introduced  some 
variations  in  the  usual  practice. 

The  ore  presents  no  particular  difliculties  ;  it  con- 

tains stibnite,  averaging   perhaps  2\'u,  and  although 

much  of  the  gold  is  fairly  fine,  coarse  gold  is  also  fre- 
quently present.  Some  1,600  to  1,800  assays  are 

made  per  month,  and  it  is  seldom  that  a  day's  run  much exceeds  100. 
Just  how  far  crushing  before  quartering  should  be 

carried  depends  on  the  even  distribution,  or  otherwise, 
of  the  gold  in  the  ore.  Bearing  in  mind  that  a  piece 
of  ore  1  in.  cube  on  being  reduced  to  J  in.  cubes  would 
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be  divided  into  512  fragments,  as  against  only  64  if  re- 
duced to  ̂ in.  cubes,  the  importance  of  fine  crushing 

at  this  stage  is  evident.  Coarse  rolls  following  a 
breaker  would  in  many  cases  be  advisable.  The  more 
brittle  or  softer  portions  of  the  ore,  being  the  first  to 
be  crushed,  will  be  separated  from  the  harder  por- 

tions (carrying  different  values)  by  screening  during 
crushing.  A  similar  segregation  occurs  with  disc  pul- 

verizers, and  very  thorough  mixing  of  the  ground 
product  is  required  to  get  accurate  results.  Coarse 
gold  will  obviously  cause  discrepancies  in  duplicate  as- 

says. Although  on  crushing  a  sample  to  pass,  say,  a 
60  mesh  screen,  the  greater  portion  of  the  gold  would 
be  very  much  smaller,  yet  if  the  crushing  is  effected 
with  frequent  screening  or  by  means  of  a  disc  pulver- 

izer, which  acts  much  as  does  a  screen,  the  gold  will 
not  be  so  finely  divided  as  it  would  be  if  the  sample 
were  crushed,  say,  in  a  ball-mill  without  removing  any 
portion  until  the  whole  had  attained  the  required  de- 

gree of  fineness.  In  the  latter  case  attrition  of  gold 
continues  throughout  the  grinding,  in  the  former,  some 
of  the  coarser  gold  is  removed,  when  it  will  just  pass 
the  screen  or  escape  between  the  plates  of  the  pulver- 

izer. More  concordant  results  would  be  expected 
from  crushing  in  ball-mills,  and  this  is  borne  out  by 
practice. 

To  eliminate  as  far  as  possible  some  of  the  sources 
of  error  alluded  to,  the  author  designed  a  ball-mill 
capable  of  taking  the  product  of  the  breaker  and  re- 

ducing it  at  one  operation  to  practically  any  degree  of 
fineness  required,  this  being  regulated  by  the  time  of 
grinding  and  the  weight  of  balls  used.  The  mill  is 
divided  into  two  compartments,  each  taking  a  separate 
sample  of  about  600  or  800  gm.  Its  inside  diameter 
is  11  in.,  each  compartment  being  3f  in.  wide.  Two 
3  in.  balls  are  used  in  each  compartment.  The  mill  is 
driven  at  70  r.p.m.  by  1 J  in.  belting,  direct  from  a  2  in. 
countershaft,  without  pulleys,  and  the  belt  runs  over 
the  centre  of  the  mill,  which  is  slightly  crowned. 
Each  compartment  of  the  mill  is  opened  by  one  nut, 
and  its  contents  emptied  into  a  pan.  It  is  then  cleaned 
by  compressed  air.  Eight  such  mills,  taking  16  sam- 

ples, are  in  use.  The  mills  are  cheap,  readily  acces- 
sible for  cleaning,  and  wear  is  inconsiderable,  very 

much  less  than  with  disc  pulverizers  ;  also  as  the  wear 
is  even,  it  does  not  affect  the  efficiency  of  the  mill, 
which  is  not  the  case  with  disc  pulverizers.  The  final 
product  is  perfectly  mixed,  and,  no  screening  being 
required,  is  ready  for  assay.  A  reduction  of  native 
labour  has  been  made  since  they  have  been  used.  As- 

says have  checked  better,  and,  although  they  are 
slower  than  disc  pulverizers,  their  advantages  out- 

weigh this  drawback,  at  least  with  this  ore. 
As  regards  battery  discharge  (screen)  samples,  lime 

is  added  to  promote  settlement,  the  clear  water  de- 
canted, and  the  thick  pulp  well  mixed.  The  portion 

taken  for  assay  has  most  of  its  remaining  water  re- 
moved by  an  air-pressure  filter,  after  which  it  can  be 

quickly  dried.  This  type  of  filter  is  quicker  than,  and 
preferable  to,  a  vacuum  filter,  except  when  the  cake 
requires  washing,  for  which  it  is  unsuitable,  cracks 
being  apt  to  form  and  cause  channelling.  The  dried 
sample  is  ground  for  two  hours  in  the  ball-mill,  when 
all  passes  a  100  mesh  sieve,  and  98%  passes  a  150 
mesh  sieve.  Fine  grinding  is  essential  to  get  concor- 

dant results. 

Reduction  samples  do  not  require  fine  grinding,  all 
but  the  finest  gold  having  been  removed  by  amalga- 

mation. These  samples,  containing,'  dissolved  gold, 
are  treated  as  follows  :  The  dissolved  gold  is  precipi- 

tated, usually  by  adding  cuprous  chloride  dissolved  in 
brine  to  the  pulp,  and  acidifying  with  sulphuric  acid. 

The  pulp  is  then  filtered  in  the  air-pressure  filter  and 
dried.  This  is  not  only  much  quicker  than  drying 
without  filtration,  but  gives  more  accurate  results.  If 
the  excess  of  barren  solution  be  not  removed  by  filtra- 

tion, some  of  the  gold  is  apt  to  re-dissolve  on  heating, 
and  to  form  an  enriched  hard  scale  adhering  firmly  to 
the  dish.  In  the  case  of  richer  solutions  the  author 
has  found  the  error,  presumably  from  this  cause,  to 
be  quite  considerable.  In  cases  where  much  sulpho- 
cyanide  is  present,  and  precipitation  by  a  cuprous  salt 
is  imperfect,  an  emulsion  of  finely  ground  charcoal 
should  be  substituted,  or  used  in  conjunction  with  the 

C.I.     PLATT- 

Front  Elev.\tion  of  Ass.^y-Flrnace. 

cuprous  salt,  when  perfect  precipitation  is  obtained. 
As  regards  fluxing,  the  substitution  of  fluor-spar  for 

borax,  both  wholly  and  in  part,  has  been  tried,  but 
with  unsatisfactory  results.  ?klixing  the  ore  and  flux 
is  effected  by  shaking  in  a  large  glass  with  a  metal 
cover,  to  which  is  cemented  soft  sheet  rubber.  Mix- 

ing is  more  thorough  and  quicker  than  by  the  older 
method  of  rolling  on  glazed  paper. 

The  coke-fired  Cornish  assay  furnaces,  formerly  in 
use,  have  been  replaced  by  a  reverberatory  furnace 
shown  in  the  diagram.  This  type  of  furnace  the  author 
previously  adopted  in  Western  Australia  for  burning 
wood,  and  it  follows  the  general  lines  of  those  used  on 
the  Rand.  Both  wood,  wood  and  coal,  and  coal 
alone  have  been  used,  the  first  being  much  cheaper  in 
Western  Australia,  and  the  last  somewhat  cheaper  in 
South  Africa.  Special  features  are  :  (a)  the  abrupt 

lowering  of  the  top  arch  just  behind  the  firebridge,  de- 
flecting the  flame  on  to  the  front  row  of  pots,  (b)  The 

hearth  is  not  level,  but  rises  gently  from  bridge  to  flue, 

I 
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obviating  the  danger  of  pots  falling  backwards,  (c) 
The  hearth  is  covered  with  a  layer  of  sand,  or,  prefer- 

ably, of  sifted  earth,  which  absorbs  any  slag  spilled. 
(d)  The  furnace  has  an  independent  stack  with  a  dam- 

per at  the  top  capable  of  very  close  regulation  ;  the 
earlier  type  of  furnaces  had  dampers  at  the  base  of  the 
stack,  and  were  burned  out  quickly.  The  furnace  will 

take  a  charge  of  about  56  pots,  usually  6  or  8  J's,  and 
the  remainder  G's  and  F's  ;  the  heat  is  very  uniform, 
and  the  pots  last  considerably  longer  than  with  Cor- 

nish furnaces.  During  fusion  the  damper  is  nearly 
closed,  and  a  somewhat  reducing  atmosphere  is  main- 

tained. Two  charges  of  pots  generally  complete  the 

day's  work,  after  which  the  same  furnace,  without  a 
muffle,  is  used  for  cupellation. 

Cupellation  is  effected  as  follows  :  Bricks  are  placed 
on  the  hearth  of  the  furnace  to  support  wrought  iron 
plates,  each  carrying  about  25  cupels.  The  cupels 
are  charged  with  lead  buttons  while  they  are  cold.  A 
good  fire  is  made,  and  the  damper  opened  rather  more 
than  when  the  pots  are  in.  The  atmosphere  is  reduc- 

ing at  first,  but  soon  becomes  oxidizing  and  cupella- 
tion proceeds  steadily.  Many  checks  have  been  made 

by  ro-cupelling  prills  of  parted  gold,  but  no  loss  of 
weight  could  be  detected.  Sir  T.  Kirke  Rose  has  lately 
shown  (Bulletin  of  the  Institution  of  Mining  and  Me- 

tallurgy, March,  1919)  that  gold  is  not  readily  volati- 
lized either  in  a  reducing  or  an  oxidizing  atmosphere, 

but  that  losses  are  much  greater  when  exposed  to  al- 
ternate reducing  and  oxidizing  conditions.  Such  con- 
ditions occur  here,  but  at  an  early  stage  when  the  gold 

is  well  protected  by  lead,  which  probably  accounts  for 
the  absence  of  appreciable  gold  losses. 

Over  100  cupels  can  be  taken  in  one  charge,  and  so 
far  as  is  known,  this  system  of  cupelling  without  a 
muffle  is  unique  in  assaying.  It,  however,  should  be 
noted  that  all  assays  here  are  parted  ;  whether  it  would 
answer  as  well  in  cases  where  the  gold  prills  are 
weighed  direct  the  author  cannot  say  from  experience. 

Longitudinal  Section  and  Plan  of  Reverberatory  Assay-Furnace  at  Globe  &  Phcenix. 
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For  the  past  12  months  cupels  have  been  made  from 
old  used  cupels,  reground  in  a  ball-mill.  Their  ab- 

sorbent power  is  excellent,  and  they  are  in  every  way 
satisfactory.  Cement,  and  mixtures  of  cement  and 
mabor,  were  previously  tried,  but  were  not  altogether 
satisfactory.  An  excellent  cupel  can,  however,  be 
made  from  a  mixture  of  mabor  and  bone  ash. 

In  parting,  perforated  sheet-iron  trays,  each  carrying 
24  parting  cups,  and  fitting  over  an  electric  hot  plate, 
are  used.  Failing  an  electric  hot  plate,  parting  can 
be  done  over  the  hot  cupels,  covering  the  latter  with 
a  sheet  of  J  in.  copper  to  more  evenly  distribute  the 
heat.  Waste  acid,  after  precipitation  of  silver,  is  sent 
to  the  smelting  house  and  used  in  cleansing  bullion. 
The  recovered  silver  is  made  into  silver  nitrate.  For 
annealing,  the  tray  of  parting  cups  is  allowed  to  rest 
a  few  seconds  on  a  red  hot  cast-iron  plate  of  the  same 
diameter  as  the  hot  plate. 

As  regards  solution  assays,  precipitation  by  a  cup- 
rous salt  has  hitherto  been  the  practice  here,  and  cor- 

rect results  are  obtained  on  fairly  clean  solutions.  In- 
stead of  adding  cupric  sulphate,  sodium  sulphite,  and 

hydrochloric  acid  better  results  were  obtained  by  add- 
ing cuprous  chloride  dissolved  in  brine  and  acidifying 

with  sulphuric  acid.  The  cuprous  chloride  solution 
is  made  by  dissolving  3  parts  crystals  cupric  sulphate 
in  20  parts  saturated  salt  solution,  and  reducing  to  the 
cuprous  state  by  metallic  copper.  15  cc.  of  this  solu- 

tion, which  should  be  colourless,  suffices  for  20  A.T. 
solution  to  be  assayed.  Sulphuric  acid  must  be  used 
for  acidifying  as  hydrochloric  acid  gives  low  results. 
The  author  prefers  to  scorify  the  precipitate,  after  dry- 

ing, with  a  mixture  of  2  parts  of  litharge  to  1  part 
borax,  with  enough  flour  to  give  a  suitable  button 
Scorification  is  readily  effected  on  the  hearth  of  the 
reverberatory,  and  appears  to  be  better  than  a  pot 
fusion.  Although  this  method  is  suitable  for  clean 
solutions,  all  copper  methods  give  low  results  in  pres- 

ence of  much  impurity,  especially  of  sulphocyanides. 
Ferrocyanides  also  interfere,  but  to  a  less  degree.  The 
zinc  and  lead  acetate  method  is  much  less  sensitive  to 
the  more  commonly  found  impurities,  but  was  not 
used  here  owing  to  the  impossibility  of  getting  a  clean 
lead  sponge.  A  modification  of  this  method  has,  how- 

ever, lately  been  adopted,  in  which  the  assay  is  made 
without  heating  the  solution. 

As  filtration  and  fusion  of  the  precipitate  previous 
to  cupellation  are  in  any  case  necessary  here,  and  as 
precipitation  is  complete  in  the  cold,  much  time  and 
some  expense  are  saved  by  the  omission  of  heating. 
The  procedure  is  as  follows  :  To  20  A.T.  of  solution 
add  5  gm.  zinc  dust  with  vigorous  stirring,  then  enough 
silver  nitrate  to  ensure  parting,  and  40  cc.  of  20% 
lead  acetate  solution,  again  with  thorough  stirring. 
Finally  add  30  cc.  tiydrochloric  acid  cautiously,  and 
stir  until  all  action  ceases.  Filter  and  scorify  with  the 
same  flux  as  used  for  the  copper  method,  but  with  the 
addition  of  powdered  glass.  Nearly  all  the  zinc  is 
eliminated  by  the  acid,  and  the  remainder  by  scorifica- 

tion. Scorification  is  often  troublesome  in  a  muffle, 
where  the  space  is  limited,  but  this  does  not  apply  to 
the  hearth  of  a  reverberatory.  This  method  is  found 
to  give  accurate  results  on  all  but  the  most  impure 
solutions. 

Coal  Mining  in  China. — The  Far  Eastern  Review 
(Shanghai)  for  May  contains  some  information  about 
coal  deposits  and  their  exploitation  in  the  Province  of 
An-hwei  (sometimes  spelt  Ngan-hwei).  The  article 
refers  particularly  to  the  Hsuan-cheng  district,  and  the 
writer  animadverts  bitterlv  on  the  official  obstruction 
to  the  development  of  the  deposits. 

This  district  is  situated  within  the  jurisdictional  cir- 
cuit of  Wu-hu,  a  treaty  port  on  the  Yangtze  River,  the 

foreign  settlement  of  which  was  opened  in  1905.  The 
city  is  140  miles  distant  from  Nanking,  the  southern 
capital  of  China.  Fifteen  capitalists  have  applied  for 
permission  either  to  prospect  or  to  mine  for  coal  in 
eleven  distinct  places,  but  so  far  only  two  have  been 
given  the  requisite  official  permission  to  go  ahead. 
To  show  the  possibilities  of  the  future  in  this  district 
the  writer  outlines  the  present  conditions  in  three  of 
these  places. 

The  first  to  be  mentioned  is  the  Niu-tzu  Shan  Mines. 

The  area  is  claimed  by  two  owners  :  one  Mr.  Ch'en, and  one  Mr.  Wu.  The  mines  first  became  known 
during  the  Ming  Dynasty  (A. D.  1368  1644).  In  1910, 
the  year  preceding  the  Chinese  Revolution,  a  Mr. 

Ch'eng  first  conceived  the  idea  of  working  them  on 
a  share  company  basis,  but  the  scheme  fell  through 
owing  to  the  delay  in  obtaining  proper  official  recogni- 

tion. Until  1913  the  mines  changed  ownership  three 
or  four  times,  but  in  that  year  an  industrial  develop- 

ment company  was  established  and  an  English  mining 
engineer  was  engaged  to  prospect.  The  following  year 

the  present  Mr.  Ch'en  applied  at  the  Peking  Ministry 
for  the  necessary  permission.  At  the  same  time  Mr. 
Wu,  representative  of  the  industrial  development  com- 

pany, also  applied  at  the  Ministry.  On  a  technical 

ruling  the  Ministry  gave  (he  permission  to  Ch'en  but 
withheld  it  from  Wu,  although  the  latter's  company 
had  been  first  registered  at  the  Mining  Bureau  of  An- 
hwei  Province.  After  much  contro\ersy  Wu  consented 

to  Chen's  claim,  since  the  latter's  area  was  consider- 

ably smaller,  and  Ch'en  was  ordered  to  pay  $8,215  to 
Wu  as  compensation.  Ch'en  demurred  and  an  injunc- 

tion order  having  been  decreed  against  him  until  Wu 
had  first  been  compensated,  the  matter  reached  a  com- 

plete deadlock  and  permission  is  still  withheld  from 
both  applicants.  According  to  investigations,  in  the 

minesoperatedby  the  above  Ch'en,  coal  was  discovered 
at  a  depth  of  40  ft.  from  the  surface,  the  seams  being 
of  an  average  thickness  of  2  ft.  The  strike  runs  from 
north-east  to  south-west  and  the  dip  is  south-east  at  an 
angle  of  20°.  The  coal  here  is  high  in  carbon  and 
is  smokeless.  The  followmg  is  an  analysis  :  Carbon 

82% ,  sp.  gr.  137,  ash  4  78% .  nitrogen  8-47°o ,  hydrogen 
4'75%.  The  mines  are  worked  at  present  by  primitive methods. 

The  next  group  of  workings  mentioned  by  the  author 
is  the  Mien-niu  Mountain  Mines.  As  in  the  case  of  the 
Niu-tzu  Shan  mines,  these  mines  are  known  to  have 
been  first  worked  during  the  Ming  Dynasty,  In  course 
of  centuries  most  people  seemed  to  have  forgotten  all 
about  them,  until  a  few  years  ago  the  natives  of  the 
locality  suddenly  struck  coal  within  almost  a  few  feet 
of  their  own  doors.  Two  of  these  at  once  began  to  dig 
for  coal  without  so  much  as  obtaining  any  official  per- 

mission therefor.  Then  the  officials  got  wind  of  their 
clandestine  operations  and  at  once  prohibited  further 
working.  Other  merchants  became  interested,  but  are 
still  unable  to  raise  the  official  interdiction.  The 

quality  of  the  coal  here  is  inferior  to  that  of  the  Niu- 
tzu  Shan  mines,  being  more  smoky,  bearing  traces  of 
sulphur,  and  containing  much  hard  ash. 

The  Shuihsiang  Mines  is  one  of  the  two  officially 
sanctioned  mines,  its  permit  dating  from  November  1 1 , 
1915.  The  owner  is  Mr.  Yang  Hsi-fu.  It  was  first 
discovered  about  the  end  of  the  Ming  Dynasty  or  the 
beginning  of  the  17th  century,  this  being  also  proved 
by  the  number  of  old  pits  all  over  the  locality.  In 

1906-1907  the  Tsing  K'ang  company  started  prospect- 
ing operations,  and  coal  was  reached  at  a  depth  of 
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150  ft.  Toward  the  end  of  1913  the  present  An  P'ing 
company  arrived  on  the  scene  and  forthwith  applied 
for  the  requisite  official  permission  at  the  provincial 
mining  bureau,  etc.  Considerable  red  tapeism  had  to 
be  gone  through  by  this  company,  and  two  years  after- 

ward the  permit  was  granted  by  the  Ministry  in  Peking. 
When  the  mines  were  first  developed  in  1913  the 
methods  employed  were  the  usual  primitive  appliances, 
for  instance,  feet-driven  bamboo  fly-chains  to  bail  out 
the  water.  Subsequently  when  the  amount  of  water 
encountered  at  a  depth  of  300  ft.  increased,  modern 

pumps  were  installed,  as  well  as  boilers  and  a  wind- 
mill for  operating  the  ventilators.  The  quality  of  the 

coal  and  the  extent  of  the  deposit  are  yet  to  be  ascer- 
tained. But  samples  show  that  it  is  of  a  superior  grade 

to  that  at  Mien-niu.  The  An  P'ing  company  has  a 
paid-up  capital  of  8100,000. 

Uses  of  Selenium  and  Tellurium. — The  Journal  of 
Industrial  and  Engineering  Chemistry  for  June  re- 
priuts  a  report  by  Victor  Lenher,  presented  at  the  April 
meeting  of  the  American  Chemical  Society,  in  which 
he  reviews  the  present  uses  of  selenium  and  tellurium 
and  discusses  the  possibility  of  increasing  their  con- 

sumption. A  recent  estimate  of  the  amount  that  can 
be  produced  in  the  United  States,  without  making  any 
material  additions  to  the  present  plants,  has  shown  that 
the  United  States  can  furnish  more  than  300,000  lb.  of 
selenium  and  about  125,000  lb  of  tellurium  annually, 

figures  far  beyond  the  actual  consumption.  This  pro- 
duce comes  entirely  from  the  electrolytic  copper  re- 

fineries. The  substances  are  commonly  marketed  in 
elemental  form,  although  some  of  the  refineries  have 
produced  small  quantities  of  derivatives  such  as  so- 

dium selenite  and  tellurium  dioxide. 
The  chemical  characteristics  of  these  two  elements 

closely  follow  those  of  sulphur ;  indeed,  the  types  of 
selenium  and  tellurium  compounds  are  in  general  those 
of  sulphur,  but  owing  to  their  higher  atomic  weights 
they  are  more  metallic.  Tellurium  in  elemental  form 
looks  much  like  antimony.  It  is  white  and  so  strongly 
crystalline  that  it  is  quite  brittle  and  can  be  easily 
powdered.  Toward  acids  it  is  as  refractory  as  anti- 

mony. Toward  alkaline  solutions  it  is  strongly  resist- 
ant, while  in  water  or  in  moist  air  it  does  not  rust  or 

corrode  appreciably.  It  is  known  that  antimony  can 
be  used  in  electroplating  and  gives  a  durable  plating. 
It  would  be  interesting  to  study  tellurium  in  this  direc- 

tion. A  systematic  study  of  the  available  electrolytes 
that  can  bold  tellurium  in  solution  could  be  carried  out 
advantageously.  Antimony  has  been  successfully  used 
for  many  years  in  antifriction  alloys  and  is  an  essential 
constituent  of  stereotype  metal.  No  recorded  study  is 
known  of  an  attempt  to  utilize  tellurium  in  these  alloys, 
but  the  whole  field  of  the  metallic  alloys  of  tellurium 
needs  to  be  studied  carefully,  and  unquestionably  an 
element  whose  general  characteristics  are  so  close  to 
antimony  will  be  found  a  useful  metal  instead  of  hav- 

ing no  practical  applications.  Another  metallurgical 
line  which  has  not  been  studied  in  any  detail  is  the  ac- 

tion of  these  two  elements  in  the  iron  and  steel  indus- 
try. The  effects  of  sulphur  and  phosphorus  on  iron 

and  steel  have  been  carefully  studied.  It  is  interesting 
to  contemplate  what  careful  experimentation  might  de- 

velop on  the  influence  of  selenium  and  tellurium  on  the 
various  grades  of  steel. 

Selenium  in  the  so-called  metallic  form  has  long  been 
characterized  by  its  action  toward  light.  Its  conduc- 

tivity of  the  current  varies  so  greatly  when  brought 
from  the  dark  into  the  light  that  this  peculiar  property 
has  caused  the  development  of  the  selenium  cell.  This 
cell  or  resistance  apparatus  has  found  numerous  uses 
at  various  times,  such  as  automatically  turning  off  city 

gas  lights  at  daylight.  It  has  been  used  in  lighting  and 
extinguishing  the  lights  in  light  buoys,  in  army  signal- 

ling of  various  kinds  based  on  the  heliographic  principle, 
as  a  control  in  chemical  processes  such  as  the  contact 
sulphuric  acid  manufacture,  and  in  wireless  telephones. 

It  has  been  known  for  a  long  time  that  selenium  gives 
a  red  colour  to  glass.  During  the  war  this  principle 
was  made  use  of  in  decolorizing  glass  on  account  of 
the  shortage  of  manganese,  the  colour  being  used  to 
counteract  the  green  due  to  iron  content.  Selenium  is 
introduced  into  the  glass  either  in  the  elemental  form 
or  as  a  salt.  As  the  rose  colour  which  it  imparts  is  not 
exactly  the  complement  of  the  green  of  ferrous  iron,  it 
is  common  practice  to  add  a  small  amount  of  cobalt 
oxide  along  with  the  selenium.  Since  both  selenium 
and  its  compounds  are  very  readily  volatile  at  such 
temperatures  as  are  used  inglassmaking,  alargeamount 
of  the  selenium  decolorizer  is  volatilized.  The  loss  of 
selenium  is  therefore  high,  and  selenium  can  be  used 
to  decolorize  glass  only  when  the  glass  manufacturers 
are  willing  to  pay  the  higher  cost  price.  As  soon  as 
shipping  was  resumed  after  the  war  and  manganese 
again  became  available,  the  use  of  selenium  in  the  glass 
business  fell  to  almost  nothing. 

A  number  of  possible  uses  for  these  elements  sug- 
gest themselves,  none  of  which  have  received  the  at- 

tention that  they  deserve.  Lithopone,  the  intimate 
mixture  of  barium  sulphate  and  zinc  sulphide  made  by 
bringing  together  barium  sulphide  and  zinc  sulphate, 
is  full  of  suggestions.  Various  coloured  lithopones  can 
be  produced  by  using  an  antimony  sulphate  liquor 
with  barium  sulphide,  when  the  white  barium  sulphate 
is  coloured  by  the  orange  sulphide  of  antimony.  Simi- 

larly, cadmium  or  arsenic  liquors  give  a  corresponding 
yellow  lithopone.  The  substitution  of  selenium  and 
tellurium  is  very  suggestive,  inasmuch  as  it  should  be 
possible  to  replace  the  sulphur  of  either  the  sulphate 
or  the  sulphide  by  either  of  these  elements.  The  selen- 
ate  and  tellurate  of  barium  are  white  and  insoluble  like 
the  sulphate,  while  the  selenides  and  tellurides  like 
many  of  the  metallic  sulphides  are  variously  coloured. 

The  use  of  the  various  compounds  of  selenium  in 
medicine  has  received  some  attention,  but  the  deriva- 

tives have  had  almost  no  systematic  study.  In  a  very 
careful  study  Prof.  W.  J.  Gies,  of  Columbia  University, 
has  shown  that  tellurium  compounds  have  a  physio- 

logical action  similar  to  that  of  arsenic,  but  that  their 
toxicity  is  much  less.  The  selenides  and  tellurides  as 
well  as  the  oxidized  salts  have  been  experimented  with 
in  cancer,  tumours,  and  syphilis,  but  their  efficacy  is 
more  or  less  questionable.  These  few  compounds 
which  are  of  the  simplest  chemical  character  are  al- 

most the  only  ones  of  which  any  experimental  results 
are  recorded.  When  one  considers  the  vast  field  of 

important  and  valuable  sulphur-containing  medicinals 
ranging  from  saccharine  to  sulphur  itself  and  in  the 
arsenicalsfrom  Fowler's  solution  to  salvarsan,  it  would 
seem  that  there  exists  an  almost  entirely  new  field  for 
research  by  the  physiological  chemist.  The  offensive 

garlic  odour  of  the  "  tellurium  breath  "  will  unques- 
tionably act  as  a  deterrent  in  the  minds  of  some,  but 

should  certain  physiological  actions  be  found,  they 
might  be  so  valuable  as  to  overcome  the  objections  due 
to  the  characteristic  methyl  telluride  odour. 

In  the  vulcanization  of  rubber  a  few  experiments  are 
recorded  which  seem  to  indicate  the  similarity  of  the 
action  of  selenium  to  that  of  sulphur.  Much  remains 
to  be  done,  especially  along  the  lines  of  the  use  of  the 
chlorides  or  bromides  of  these  elements  as  accelerators. 
Tellurium  and  its  derivatives  have  received  practically 
no  attention  in  the  rubber  industry.  Possibly  from  the 

nature  of  the  organic  materials  present,  the  objection- 
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able  methyl  telluride  would  again  militate  against  its 
use. 

A  relatively  small  amount  of  research  has  been  con- 
ducted with  selenium  in  the  dye  industry,  while  noth- 

ing has  been  done  along  these  lines  with  tellurium. 
One  of  the  first  applications  which  would  naturally 
occur  would  be  the  substitution  of  selenium  for  sul- 

phur in  the  so-called  sulphur  colours,  which  are 
among  the  cheapest  colours.  There  are  at  present  two 
serious  obstacles  in  the  replacement  of  sulphur  by 
selenium.  The  first  is  the  relative  cost  of  the  selenium. 
The  second  is  the  nature  of  the  bath  which,  in  the 

presen'  development  of  the  sulphur  colour  process, 
would  make  the  cost  prohibitive.  There  is,  however, 
the  possibility  that  there  might  be  found  a  brilliant  and 
fast  colour  of  considerable  intensity  which  could  be 

manufactured  profitably.  The  field  of  synthetic  dye- 
stuffs  possesses  great  opportunities  for  experiment  and 
is  almost  undeveloped. 

SHORT   NOTICES 

Bucyrus  Diggers. — Engineering  for  June  18  con- 
tains an  article  describmg  the  application  of  the  Bucy- 

rus diggers  to  the  digging  of  foundations  for  houses  and 
other  buildings. 

Rock-Drills.  —  In  the  Engineering  and  Mining 
Journal  for  June  5,  G.  H.  Gilman  writes  on  the  stan- 

dardization of  hose-fittings  for  hammer-drills. 
Shaft-Sinking  Through  Quicksand. — The  Colliery 

Guardian  for  May  28  contains  a  translation  of  an 
article  in  Annales  des  Mines  de  Belgique  on  shaft- 
sinking  through  quicksand  by  the  freezing  process  at 
coal  mines  at  Beeringen. 
Flotation  at  Broken  Hill. — Proceedings  No .  36, 1919, 

of  the  Australasian  Institute  of  Mining  and  Metallurgy 
contains  a  paper  by  C.  C.  Freeman  on  froth-flotation 
at  Broken  Hill. 

Flotation  of  Molybdenite. — In  the  Engineering 
and  Mining  Journal  for  May  29,  W.  H.  Coghill  and 
J.  P.  Bonardi  describe  the  flotation  of  molybdenite  at 
the  Urad  mine,  near  Empire,  Colorado. 
Copper  Smelting. — In  Chemical  and  Metallur- 

gical Engineering  for  June  16,  C.  G.  Maier  and  G. 
D.  Van  Arsdale  commence  an  article  reviewing  chemi- 

cal and  microscopic  methods  of  examining  copper 
slags,  in  connection  chiefly  with  the  existence  of  copper 
and  magnetite  in  the  slags. 

Metallurgy  at  Trail. — In  the  Mining  and  Scien- 
tific Press  for  June  12,  F.  H.  Mason  reviews  present 

metallurgical  practice  at  the  Trail  smelter,  British 
Columbia,  where  zinc,  lead,  and  copper  are  all  refined 
eleclrolytically. 
Determination  of  Tungsten. — The  Mining  and 

Scientific  Press  for  June  12  contains  a  paper  by  G. 
M.  Enos,  describing  a  volumetric  method  for  the  de- 

termination of  tungsten. 
Estimation  of  Zirconium. — The  Journal  of  In- 

dustrial and  Engineering  Chemistry  for  June  con- 
tains a  paper  by  G.  E.  F.  Lundell  and  H.  B.  Knowles 

on  the  estimation  of  zirconium  in  steel. 

Determination  of  Molybdenum. — The  Journal  of 
Industrial  and  Engineering  Chemistry  for  June  con- 

tains a  paper  by  Walter  Scott  on  the  application  of  the 
rotating  zinc  reductor  in  the  determination  of  molyb- 
denum. 

Estimation  of  Arsenic. — At  the  May  meeting  of  the 
Nottingham  section  of  the  Society  of  Chemical  Indus- 

try, J.  M.  Wilkie  read  a  paper  on  the  electrolytic 
method  of  estimating  arsenic. 

Ores  of  Premier  Mine,  B.C. — In  the  Canadian 
Mining  Journal  for  June  4,  Victor  Dolmage  discusses 

the  mineral  constitution  of  the  silver-gold  ores  of  the 
Salmon  River  or  Stewart  district  of  northern  British 

Columbia, iwhere  the  Premier  mine  has  recently  attrac- 
ted so  much  attention. 

Dolly  Varden  Mine. — In  the  Mining  and  Scien- 
tific Press  for  May  1,  A.  J.  T.  Taylor  gives  the  his- 
tory of  the  Dolly  Varden  silver  mine,  in  northern 

British  Columbia. 

Indian  Manganese.- — In  the  Engineering  and  Min- 
ing Journal  for  May  22,  E.  N.  T.  Slater  writes  on  the 

mining  of  manganese  ore  in  India. 
Jerome,  Arizona. — Mining  and  Metallurgy  for 

May  (the  organ  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers)  contains  brief  abstracts 
of  two  papers  to  be  presented  at  the  August  meeting  of 
the  Institute  ;  one  on  the  Geology  and  Ore  Deposits  of 
Jerome  Copper  District,  by  L.  E.  Reber ;  and  one  on 
Mining  Methods  at  the  United  Verde  copper  mine. 
Papers  issued  by  the  Institute  are  now  only  sent  to 
members  on  demand. 

Diamonds.  —  In  the  Engineering  and  Mining 
Journal  for  May  29,  Sydney  H.  Ball  writes  on  the 
occurrence  of  diamonds  throughout  the  world. 

Reinforced  Lead. — In  Chemical  and  Metallurgical 
Engineering  for  June  9,  Charles  Baskerville  and  C. 
M.  Wales  give  details  of  chemical  lead  pipes  and  sheets 
which  are  strengthened  with  internal  sheets  of  iron 
wire  gauze  or  punched  iron. 
Permanganates. — ^In  Chemical  and  Metallurgical 

Engineering  for  June  2,  R.  B.  Stringfield  describes 
the  method  of  manufacture  of  sodium  and  potassium 
permanganates  in  California,  an  industry  established 
during  the  war. 
Colombian  Petroleum  Law. — In  the  Engineering 

and  Mining  Journal  for  May  22,  J.  W.  Thompson 
gives  an  outline  of  the  new  petroleum  law  of  Colombia. 

RECENT  PATENTS  PUBLISHED. 

I-^^'A  copy  of  the  specification  of  any  of  tlie  patents  men- tioned in  this  column  can  be  obtained  by  sending  Is.  to 
tlie  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W  ■C.2.,witha  note  of  the  number  and  year 
of  the  patent. 
4,622of  1919(143  619).  Centr.\l  Miningand 

Investment  Corporation,  Johannesburg.  In  the 
electrolytic  deposition  of  gold  from  cyanide  solutions 
upon  permeable  cathodes  of  graphite,  forming  the  cath- 

odes of  25%  paper  pulp  and  75%  graphite. 
4,623  of  1919(143,620).  Central  Miningand 

Investment  Corporation,  Johannesburg.  In  the 
process  mentioned  in  the  previous  specification,  remov- 

ing oxygen  from  the  solution  before  precipitation,  by 
subjecting  the  solution  to  a  vacuum  or  otherwise. 

7,636  of  1919  (143,674).  S.  O.  Cowper-Coles, 
London.  Improvements  in  the  inventor's  process  of 
"  sherardizing,"  that  is,  coating  iron  with  zinc  under heat. 

7,725  of  1919  (142,618).  E.  H.  Moyle,  Los 

Angeles,  U.S.A.  Impros'ements  in  rock-breakers  of the  jaw  type. 

9,032  of  1919  (142,989).  T.  J.  Sturtevant, 
Massachusetts.  Improvements  in  sizing  screens  of  the 
vibratory  type. 

11,655  of  1919  (143,383).  S.  G.  Musser,  Los 
Angeles,  U.S.A.     A  centrifugal  amalgamator. 

12,593  of  1919(143,710).  G.  E.  Sibbett  and 
L.  D.  HoPFiELD,  Natoma,  California.  Improved  con- 

struction of  the  lips  of  dredge  buckets. 
19,388  of  1919  (131,289).  Societe  Indus- 

TRiELLE  DE  Produits  Chimiques,  Paris.  Method 
of  transforming  sodium  monochromate  into  bichro- 

mate or  chromic  acid. 
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19,398  of  1919  (139,749).  Williams  Patent 
Crusher  &  Pulverizer  Co.,  and  A.  J.  Roberts, 
St.  Louis,  U.S.A.    A  pneumatic  separator  for  minerals. 

20,386of  1919  (142,721).  General  Electric 
Co.,  Schenectady,  New  York.  An  improved  method 
of  producing  magnesia  lining  for  furnaces. 

21,038  of  1919  (131,896).  Deutsche  Molyb 
DAEN  Werke,  Halle,  Germany.  Production  of  ferro- 
molybdenum  by  acting  on  a  molybdate  of  an  alkali 
earth  with  iron  in  presence  of  a  reducing  agent  such  as 
carbon. 

22,076  of  1919  (140,01 1).  General  Electric 

Co.,  Schenectady,  New  York.  The  use  of  "  fibrox  " 
(silicon  oxycarbide)  as  a  support  for  catalysing  agents. 

25,529  of  1919(136,145).  M.  Lesser,  Pretoria. 
A  concentrator  consisting  of  a  travelling  belt  sus- 

pended under  water  and  given  a  vibratory  movement. 
25,757  of  1919  (143,786).  R.  Heginbotham, 

Sheffield.  Dies  for  use  in  sharpening  rock-drills  and 
coalcutters. 

32,568  of  1919  (137,296).  Fabrioue  de  Pro- 
DuiTS  Chimique  de  Thann  et  de  Mulhouse, 
Alsace.  Method  of  making  potassium  sulphate  from 
bisulphate  and  chloride  of  potash. 
2,581  of  1920  (141,001).  United  Filters 

Corporation,  New  York.  Improved  shaft  and  dis- 
tributing pipes  for  rotating  filters  with  sectionalized 

leafs. 

18,536  of  1919(132,496).  Norsk  Hydro-elek- 
trisk  Kvaelstofaktieselkab,  Kristiania,  Nor- 

way. Making  a  fertilizer  containing  phosphorus  and 
nitrogen  by  a  reaction  between  phosphate  rock  and 
urea  salts. 

NEW  BOOKS,  PAMPHLETS,  Etc. 
ll*"Copies  of  the  books,  etc.,  mentioned  below  can  be  obtained 

through  the  Technical  Bookshop  of  The  Mining  Magazine 
723,  Salisbury  House,  London  Wall,  E.C.2. 

Electrical  Practice  in  Collieries.  5th  Edition.  By 
Professor  Daniel  Burns.  Cloth,  octavo,  420 
pages,  illustrated.  Price  lOs,  6d.  net.  London  : 
Charles  Griffin  &  Co..  Ltd. 
The  electrification  of  mines  and  collieries  continues 

to  grow  apace,  and  this  growth  is  accompanied  by 
marked  improvements  in  the  methods  of  applying 
the  power  to  the  special  requirements  of  the  mines. 
There  are  few  collieries  of  any  size  or  within  reason- 

able distance  of  a  supply  station  at  which  electricity 
is  not  used  as  a  motive  power,  and  the  equipment  at 
many  of  the  more  important  mines  compares  favour- 

ably with  that  at  large  modern  engineering  works  and 
electric  power  stations.  So  rapid  has  been  the  de- 

velopment in  recent  years  that  a  book  dealing  with 
the  subject  soon  becomes  out-of-date  unless  the  sub- 

ject is  brought  under  frequent  revision.  The  book 
under  review  has  been  fortunate  in  this  respect,  as, 
owing  to  a  well-deserved  popularity  among  mining 
students,  it  has  reached  a  fifth  edition  in  a  relatively 
short  period.  In  the  present  edition  much  additional 
matter  has  been  introduced.  In  particular  the  author 
has  devoted  greater  attention  to  alternatmg  currents 
than  in  the  previous  issues.  The  properties  of  three- 
phase  alternating  currents  and  the  methods  of  meas- 

urement are  fairly  adequately  treated,  and  the  new 
section  dealing  with  capacity  and  wattmeters  greatly 
enhances  the  value  of  this  part  of  the  work.  The 
reviewer  is  strongly  of  the  opinion,  however,  that 
there  is  room  for  a  much  fuller  discussion  of  the 
properties  and  application  of  three-phase  alternators 
and  induction  motors  than  the  author  has  presumably 
deemed  sufficient.      Whatever  may    have    been    the 

view  of  mining  engineers  in  the  past,  there  can  be 
little  question  but  that  three-phase  power  for  the 
general  purposes  of  mines  is  in  many  respects  superior 
to  direct  current.  The  disadvantage  of  the  low 
power  factor  referred  to  on  page  143,  although  a  real 
drawback,  is  effectively  counterbalanced  by  greater 
flexibility  both  in  transmission  and  in  use.  More- 

over, electrical  ingenuity,  by  various  means,  has  now 
to  a  large  extent  overcome  the  stigma  of  the  low 
power  factor.  Another  point  which  it  would  seem 
the  author  has  omitted  to  emphasize  relates  to  the 
growing  practice  of  high-tension  generation,  trans- 

mission, and  use.  A  perusal  of  the  book  leaves  the 
impression  on  the  reader  thfet  high-tension  motors 
are  little  used  underground,  whereas  this  is  far  from 
being  the  case.  Indeed  it  is  now  considered  good 
practice  to  carry  the  power  at  high  tension  to  the 
shaft  bottom  and  often  further  into  the  workings,  to 
operate  the  larger  stationary  motors  at  higher  voltage, 
especially  pump  motors,  and  to  transform  down  only 
for  coal-cutters,  conveyors,  and  the  smaller  stationary 
motors.  The  reviewer  does  not  mean  to  imply  that 
high-tension  transmission  and  use  is  altogether 
ignored  in  this  book,  for  this  is  not  so,  reference 
being  made  to  the  matter  toward  the  end  of  the 
chapter  on  motors  and  elsewhere  in  the  book.  All 
that  he  desires  to  point  out  is  that,  in  his  opinion,  the 
subject  is  one  that  deserves  somewhat  fuller  treat- 

ment than  it  has  received.  With  respect  to  other 
parts  of  the  book,  some  good  matter  has  been  added 
to  the  section  on  winding;  in  Chapter  I  a  useful 

exposition  of  Joule's  law  and  a  method  of  testing 
earth  resistances  are  given  ;  while  in  Chapter  IV  the 
explanatory  notes  on  torque  will  be  found  helpful  to 
students.  In  Chapter  III  the  running  of  dynamos 
in  parallel  receives  more  attention  than  formerly. 

The  list  of  "approved"  electric  safety  lamps  in 
Chapter  X  is  not  by  any  means  up-to-date,  but  the 
lamps  selected  for  description  are  still  extensively 
used.  On  the  whole  the  book  is  one  of  the  best  of 
existing  treatises  on  electrical  mining  practice  from 
the  points  of  view  both  of  the  mining  student  and  the 
engineer.  David  Penman. 

Recherches  Geologiques  et  Petrographiques  sur  le 
District  Minier  de  Nicolai-Pawda.  By  L.  Duparc 
and  A.  Grosset.  Geneva  :  Librairie  Kundig  ;  Paris  : 
Dunod  et  Pinat. 

L.  Duparc  and  A.  Grosset's  book  on  "Geological 
and  Petrographical  Research  Work  of  the  Mining  Dis- 

trict of  Nicolai-Pawda,"  consists  chiefiy  of  a  treatise  on 
the  various  rocks  found  by  the  authors  while  engaged 
in  the  compilation  of  a  geological  map  of  the  Nicolai- 
Pawda  estate,  situated  in  the  Ural  mountains.  The 
book  is  subdivided  into  eleven  chapters,  these  being 
preceded  by  introductory  remarks  spread  over  24  pages. 
The  first  three  chapters  deal  with  the  topography, 
hydrography,  and  geology  of  the  estate,  the  following 
seven  chapters  with  a  minute  mineralogical  and  petro- 

graphical study  of  the  various  rocks  encountered. 
Chapter  X  refers  to  the  metalliferous  deposits,  and 
Chapter  XI  to  the  platinum  deposits.  As  regards  the 
mineralogicaland  petrographical  work  the  book  con- 

stitutes a  useful  addition  to  the  eighty  publications  cited 
by  the  authors  as  referring  to  various  geological  studies 
of  the  Ural  mountains.  Forty-two  of  these  publications 
are  due  to  Duparc.  His  work  in  connection  with  the 
origin  of  platinum  deposits  is  most  painstaking, 
thorough,  and  convincing  from  the  theoretical  point  of 
view.  The  book  under  review  is  no  exception  in  this 
respect,  but  it  is  to  be  sincerely  regretted  that  it  has 
apparently  been  rather  hurriedly  compiled,  with  the  re- 
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suit  that  it  contains  quite  a  number  of  shortcomings. 

The  hurried  writing  is  to  be  found  throughout  and 

may  be  gathered  from  sentences  like  the  following  (p. 

29) :  "  It  must,  ho  wever,  be  pointed  out  that  these  (river) 
sections  are  never  homogeneous,  and  that  often,  even 

in  the  third  part  of  their  course,  their  width  may  be 

much  less,  especially  in  the  strangulated  portions." Other  criticisms  to  be  offered  are  the  following  :  (1) 

Measurements  lack  in  uniformity.  They  are  given  in- 

discriminately in  Russian,  metric,  and  English  units. 

Weights  are  similarly  intermixed. 

(2)     The  constant  use  of  Russian  (and  foreign)  ex- 

pressions, unknown  to  the  majority,  renders  the  read- 
ing of  the  book  rather  tedious.     Why  use  in  the  text 

such  words  as:  Proseka,  Vizirka,  Quartal,   Datcha, 

Ouval.  Lojok,  Gragne,   Retchniki,  Peski,  and  many 

others,  all  of  which  have  specific  equivalents  in  the 

language  in  which  the  book  is  written.     They  should 

be  mentioned  in  foot  notes  but  not  in  the  text.     As  an    ' 

example  a  few  lines  may  be  quoted  from  page  262  : 

"On    the    lojok    Porphyrowka,    a    tributary    of    the 
Baikowka,  4  kilometres  to  the  N.  of  Pawda  and  to  the 

W.  of  the  Soukhogorsky  road,  the  old  workings  extend 

over  i  versts.     The  section  is  the  following  : 

Tourbe  (peat)  =  05  -  116  metres. 
Argile  (clay)     =  07  ,, 
Peskis  (sands)  =18  „ 

and  on  page  278  : 
1.  Tourbe  et  terrain  superficiels  |  archine. 
2.  Retchnikis  (river  gravel)  7         „ 
3.  Peskis  ...         ...         •.•  3         ,, 
4.  Bed-rock          Amphibolite. 

"  Le  platine  etait  presque  entierement  contenu  dans 

les  20  centimetres  de  peskis  situes   directement   au- 

dessus  du  bed-rock." 
(3)  The  chapter  dealing  with  the  metalliferous 

deposits  appears  very  superficial  from  a  practical 

point  of  view  ;  possibilities  are  hinted  at,  but  the 
intrinsic  value  of  most  of  the  deposits  is  left  to  the 

judgment  of  the  reader,  and  is  not  dealt  with  by  the 

authors  as  one  is  led  to  expect  from  the  introductory 
remarks. 

(4)  While  the  study  of  the  platinum  deposits  from 

the  theoretical  point  of  view  is  all  that  can  be  desired, 

some  statements  as  to  future  possibilities  are  rather 

unfortunate,  such  as  on  page  290  :  "  The  distance 
from  the  mouth  of  the  river  Bolchaia-Kamenouchka 

to  where  the  dredge  is  now  standing,  approxirnates 
45  kilometres.  Assuming  a  width  of  only  50  sajenes 
for  the  workable  alluvial  strip,  and  an  average  depth 
of  4  archines,  the  total  cubic  contents  to  be  extracted 
would  amount  to  1,567,750  cubic  sajenes,  which 

would  feed  4  dredges  of  7h  cu.  ft.  for  10  years." 
The  platinum  which  may  be  expected  from  this  strip 
is,  however,  not  hinted  at,  and  this,  after  all.  is  more 

important  than  the  dredging  of  any  assumed  quantity 
of  gravel. 

Microscopic    Examination    of    Ore    Minerals.       By 
W.  M.  Davy  and  C.  M.  Farnham.     Cloth,  octavo, 

164  pages.     Price,   15s.     New  York  and   London  : 
McGraw-Hill  Book  Company. 

The  past  decade  has  witnessed  a  marked  develop- 
ment of  the  use  of  the  reflecting  microscope  for  the 

identification  of  opaque  minerals  in  polished  speci- 
mens of  ore  deposits.  The  first  book  on  the  subject, 

by  Murdoch,  was  published  as  recently  as  1916  ;  and 
now  we  have  a  second  by  authors  wlio  have  continued 

the  investigation  of  Murdoch's  collection  of  ores,  and 
have  modified  his  treatment  of  the  subject  in  the  light 
of  new  data  and  experience.  As  a  contribution  to 

petrographic  methods  of  a  most  practical  and  illumin- 

ating kind  the  book  is  invaluable,  and  it  should  do 
much  to  stimulate  interest  in  a  subject  which  has 
hitherto  received  but  scant  attention  in  this  country. 

The  pioneer  stage  is  now  passed,  but  much  more 
experimental  work  remains  to  be  done  before  the 
methods  can  be  standardized  into  a  regular  routine. 

Considering  the  pre-eminence  of  British  researches  in 

metallography  we  may  perhaps  hope  that  valuable 
British  contributions  to  technique  may  yet  be  made, 
but  in  the  meantime  most  of  us  must  go  to  American 
literature  for  preliminary  guidance. 

It  should,  however,  be  mentioned  here  that  Profes- 
sor CuUis,  of  the  Royal  School  of  Mines,  has  already 

devised  a  simple  modification  of  the  ordinary  proce- 
dure which  permits  the  study  of  both  transparent 

gangue  minerals  and  opaque  ores  in  the  same  section. 
As  stated  below,  most  thin  sections  are  not  polished, 

but  by  the  slight  additional  labour  of  polishing  their 
•  upper  surfaces  and  leaving  the  latter  uncovered,  most 
of  the  tests  ordinarily  applied  to  polished  surfaces  can 

be  successfully  carried  out.  After  the  work  of  identi- 
fication has  been  completed,  the  preparation  may  then 

be  protected  with  a  cover-glass  in  the  usual  way. 
An  ordinary  petrographic  microscope  may  be  used 

if  it  can  be  fitted  with  a  vertical  illuminating  prism  or 

a  silvered  reflecting  surface  above  the  objective. 
Otherwise  a  metallographic  microscope  is  necessary. 

Polished  opaque  minerals  do  not  necessarily  give 
the  same  colours  as  those  seen  in  ordinary  thin 

sections,  which  are  "smooth"  but  not  polished. 
Opaque  minerals  appear  white,  grey,  or  otherwise 
coloured,  while  transparent  gangue  minerals  are  black, 

or  at  least  conspicuously  darker  than  the  ore  minerals. 

Although  most  ores  appear  white  or  grey  some  show 
characteristic  colours  which  serve  to  identify  them. 

Others  give  brightly  coloured  internal  reflections 
when  strong  light  impinges  obliquely  on  the  polished 
surface,  thus  : 

Minerals 
Covellite 
Chalcopyrite 

Gold 
Pyrite Pyrrhotite Copper 
Bornite 

Colours  by 
Vertical 

Reflection. 
Blue    

Yellow 

Cream         
Pink    
Brown        

Colours  by 
Inclined 
Internal 
Reflection.  Minerals. 
Red           Cinnabar          ...        Cuprite 

Red-brown           Limonite 
Yellow-brown          CassUerite 
„           Zinc  Blende 

Orange               Realgar 
Yellow               Orpiment 

With  the  above  exceptions  colour  rarely  serves  for 

identification,  and  the  behaviour  of  the  minerals  under 

investigation  toward  a  series  of  reagents  is  used 

as  the  chief  criterion  for  attaining  the  desired  infor- 
mation. Reagents  are  applied  by  means  of  a  capillary 

pipette,  or  by  touching  the  surface  with  a  piece  of 

blotting  paper  soaked  with  the  reagent.  Those  used 

by  Murdoch,  and  Davy  and  Farnham  are  : 

{a)     HNO3  1  Concentrated  acid  and  distilled  water 
(6)     HCl      f      in  equal  proportions. 

hi     i^S?J    [  20%  solution  in  water. [d)     FeClgj 

/^\     ̂f'^h  \  Saturated  solution  in  water. (/;     110  H.    ) 

These  are  applied  systematically  in  turn  and 

negative  or  positive  results  noticed.     A  positive  result 
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Determinative  Table  for  some COMMON  Opaque  Ore  Minerals. 

HCl KCN FeCls 
Hard- 
ness 

Mineral  reacts  with  Nitric  Acid 
Mineral  gives  no  Reaction  with 

Nitric  Acid 
With  Effervescence Without  Effervescence 

R R 
R 

R 
R 

M Cuprite,  grey-white  (red) 
R L Argentite,  grey-white Pyrolusite,  brown 
R — R L Native  silver,  creamy  white Galena,  galena-white — R 

R 

R L Native  copper,  pink 
Chalcocite.  bluish  white 

Cerargyrite,  grey-white  (red) 
Hroustite,  blue-white  (red) 

L Bornite,  pinkish  brown Stibnite,  galena-white Pyrargyrite,  grey-white  (red) 
Covellite,  blue 
Gold,  yellow 

~ 

- 
R 

R 

H Niccolite,  creamy  white 
Smaltite,  white 

Chloanthite,  white 
Uraninite,  grey 

— L Realgar,  f^rey-white  (orange) 
Jamesonite,  grey-white 

Molybdenite,  grey-white 

H Mispickel,  white 

Marcasite  }  "^^'"^  ̂ ^^^ 

Cobaltite,  pinkish  white 
Hematite,  creamy  white Magnetite     j 

Ru"nf^         U-V-white 
Wolfram       ) Chromite,  grey 

Cassiterite,  grey  (yellow-brown) 
Limonite.  grey  (red-brown) 

M Pyrrhotite,  cream 
Zinc-blende,  grey  (yellow- brown) 

Chalcopyrite,  yellow 
Tetrahedrite,  grey-white 

— — — L Cinnabar,  grey-white  (red) 

may  involve  effervescence,  tarnishing,  etching,  or 
development  of  cracks  or  cleavages. 

Davy  and  Farnham's  book  consists  largely  of  tables 
in  which  minerals  are  classified  according  to  their 
behaviour  with  the  first  tour  of  the  reagents  men- 

tioned, together  with  their  relative  hardness  as  tested 
by  a  sharp  needle.  The  hardness  categories  are 
three  : 
L.  Low  Hardness :  scratching  easily  achieved 

without  pressure  or  with  very  light  pressure  (1-3). 
M.  Medium  Hardness :  scratching  slight  with 

light  pressure  and  conspicuous  with  heavy  pressure 

(3-4-5). 
H.  High  Hardness  :  scratching  very  slight  or 

absent  even  with  heavy  pressure  (45-9). 
The  adjoining  table  illustrates  the  principle  of  the 

classification.  In  the  columns  on  the  left,  the  letter 
R  means  a  positive  reaction  and  its  absence  implies  a 
negative  result.  The  authors  give  the  hardness  test 
after  the  KCN  test  and  before  the  FeClg  test.  The 
order  hereadopted,  however,  seems  preferable.  Natur- 

ally the  classification  arrived  at  in  this  way  is  not  al- 
ways sharp,  but  no  difficulty  arises,  as  a  mineral  which 

falls  near  the  hardness  limits,  or  which  may  give  a 
slight  reaction  that  generally  would  not  be  noticed,  can 
be  repeated  in  appropriate  places  so  that  it  need  not  be 
overlooked.  In  the  table  the  vertical  reflection  colours 

are  given  after  each  mineral,  those  in  brackets,  how- 
ever, being  the  colours  seen  by  inclined  and  internally 

reflected  light.  The  colour  of  the  powder  (streak)  pro- 
duced by  the  hardness  test  also  hasdeterminative  value. 

It  is  not  necessary  here  to  enter  further  into  the  out- 
lines of  the  methods  adopted  and  the  tests  applied. 

The  authors  point  out  that  in  the  determination  of 

minerals  it  is  unnecessary  to  depend  on  "  minera- 
graphic"  tests  alone.  Out  of  a  group  of  possible 
minerals  one  can  generally  be  run  down  confidently  by 
gouging  out  a  small  piece  and  subjecting  it  to  blowpipe 
or  microchemical  tests.  For  this  reason  the  latter  part 
of  the  book  consists  of  lists  of  the  chief  determinative 
tests  for  the  elements,  the  latter  being  arranged  in 
alphabetical  order  and  the  minerals  in  which  each 
occurs  as  a  noteworthy  constituent  being  also  given. 

In  the  chapter  dealing  with  technique  some  discus- 
sion of  the  electrical  conductivity  of  minerals  and  their 

electropotential  is  entered  into.  A  chapter  is  also  de- 
voted to  photomicrography  of  polished  surfaces.  It  is 

perhaps  too  early  in  the  evolution  of  the  group  of 
methods  outlined  in  the  book  to  expect  a  critical  study 
of  the  results  of  their  application  to  problems  of  order 
of  deposition  and  genesis  of  ore  deposits,  but  it  is  to  be 
hoped  that  in  future  editions,  which  will  undoubtedly 
be  called  for,  this  important  aspect  of  thesubject  will  be 
dealt  with.  Only  so  can  the  dry  bones  of  experimental 
observation  be  animated  with  the  spirit  of  research. 

In  conclusion  the  writer  would  like  to  enter  a  protest 

against  the  term  niineragraphy  which  is  used  "to 
designate  the  art  of  polishing,  identifying,  and  examin- 

ing the  ore  minerals  under  the  metallographic  micros- 
cope." The  term  dates  only  from  1917,  and  the  authors 

admit  that  it  is  "  not  altogether  pleasing."  While  there 
is  yet  time  let  us  have  a  name  for  this  branch  of  economic 
geology  sufficiently  pleasing  to  attract  the  attention  to 
the  subject  that  it  deserves.         Arthur  Holmes. 

An  Introduction  to  Palaeontology.  By  A.  MoRLEY 
Davies,  D.Sc,  F.G.S.,  pp.  xi.  +  414,  with  frontis- 

piece and  100  figures.  Cloth,  octavo,  420  pages, 
with  100  illustrations.  Price  12s.  6d.  net.  London: 
T.  Murby  &  Co. 
At  the  present  time  there  is  a  great  need  for  a  book 

on  palaeontology  which  will  enable  the  practical 
geologist  to  identify  readily  the  fossils  which  he  may 
find  in  the  course  of  his  field-work,  and  thus  to  fix 
the  age  of  stratified  rocks.  This  is  admittedly  a  very 
difficult  thing  to  provide,  and  no  existing  book  is 
quite  satisfactory.  The  tendency  of  all  palaeonto- 

logists is  to  give  too  much  detail,  especially  with 
regard  to  minute  points  of  distinction  in  nomenclature. 
Dr.  Morley  Davies  has  not  succeeded  in  avoiding  this 
pitfall  ;  in  fact  he  has  fallen  into  it  to  an  excessive 
degree.  Thus,  we  find  the  old  and  well-known  genus 
Rhynchonella  split  up  into  9  subgenera,  nearly  all  of 
which  are  quite  unrecognizable  under  their  new 
names,  except  to  a  specialist.  This  kind  of  thing  is 
all  the  more  unfortunate,  m  that  the  general  idea  of 
the  book  is  good.  A  typical  member  of  each  group 
is  first  described  in  some  detail,  with  figures,  and  then 
the  characteristics  of  related  forms  are  more  briefly 
indicated.       This  is   really   an  excellent   method,    if 
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excessive  specialization  be  avoided.  There  are  cer- 
tain remarkable  features  in  the  general  classification 

adopted.  For  instance,  it  is  not  clear  why  the  verte- 
brates are  sandwiched  in  between  the  trilobites  and 

the  sea-urchins,  and  zoologists  will  cavil  at  the  birds 

being  regarded  as  a  class  of  reptiles.  There  is  a 
most  useful  chapter  on  the  collection  and  preservation 
of  fossils,  and  this  is  followed  by  a  discussion  of  the 

rules  of  nomenclature,  which  is  of  extraordinary  in- 
terest as  an  example  of  the  lengths  to  which  pedantry 

can  be  carried.  Thus,  it  is  somewhat  startling  to  find 

that  "Cardita  deltoidea  (J.  Sowerby) "  is  quite  a 

difierent  iWmgirom''  Cardita  deltoidea, ].?>owerhy  :' 
At  the  end  of  the  book  are  given  tables  of  the  sub- 

divisions of  geological  time  and  the  various  fossils 
characteristic  of  each.  Here  again  the  passion  for 

multiplicity  of  names  comes  out  in  full  force,  and 
the  minuteness  and  complexity  of  the  classification 

and  nomenclature  here  adopted  will  be  a  revelation 

to  many  academic  geologists,  and  a  source  of  bewil- 
derment to  the  practical  man,  who  wants  to  know 

whether  the  fossil  he  has  found  is  a  Jurassic  ammon- 
ite or  a  Carboniferous  gastropod,  and  is  not  likely  to 

be  concerned  with  such  horrors  as  Crickites  holzap- 

feli  or  Waagenoceras  mojsisovicsi.  We  fear  that 
the  text-book  of  palaeontology  suitable  for  the 
economic  geologist  yet  remains  to  be  written. 

The  Analysis  of  Silicate  and  Carbonate  Rocks.     By 
W.   F.   HiLLEBRAND.     Bulletin  700,  United  States 
Geological  Survey. 

This  is  a  revised  and  enlarged  edition  of  Hillebrand's well-known  work  on  the  analysis  of  rocks.   Its  gradual 
evolution,  and  its  unrivalled  success  as  the  standard 
text-book  on  the  subject,  is  indicated  by  the  fact  that 

it  began  as  Bulletin  148,  and  that  successive  revisions, 

bringing  it  always  abreast  of  the  progress  of  research, 
haveappearedunderthenumbersl76,305,422,and700. 
The  book  is  now  a  general  treatise  on  rock  analysis, 

invaluable  to  the  chemist,  the  geologist  and  mineralo- 
gist, and  the  cement  worker.  The  new  matter  includes 

a  great  deal  of  useful  and  cogent  information  concern- 
ing the  working  materials  used  in  apparatus  ;  the  role 

played  by  hydrogen  and  water  in  minerals ;  and  specific 

gravity  determinations  ;  as  well  as  detailed  accounts  of 

the  more  promising  of  the  new  methods  and  modifica- 
tions which  have  been  devised  during  the  past  decade 

for  the  determination  of  individual  constituents  and  the 
separation  of  complex  precipitates.     The  authority  of 
the  author  stands  so  high,  and  his  influence  in  bring- 

ing rock  analysis  to  its  present  status  has  been  so  great, 
that  it  is  unnecessary  to  indulge  in  praise  of  his  work. 
The  book  has  often  been  described  as  a  classic,  but  it 
is  even  more  than  that,  for  it  lives  and  develops  in  re- 

sponse to  the  active  growth  of  the  subject  which  it  re- 
flects so  faithfully.    Scientific  workers  the  world  over, 

whether  "pure  "  or  "applied,"  will  unite  in  thanking 
Dr.  Hillebrand  for  presenting  to  them  the  results  of  his 
unique  experience.     The  Bulletin  is  issued  at  a  merely 
nominal  cost  by  the  United  States  Geological  Survey, 
after  a  limited  number  of  copies  have  been  distributed 
to  accredited  workers  free  of  charge. 

Arthur  Holmes. 
Hand  Sketching  for  Mining  Students.     By  G.  A. 

Podge  and  N.   Harwood.     Second  edition,  enlarged. 
Price  10s.6d.net.    London  :  Crosby  Lockwood&  Son. 

Mineral  Resources  of  Alaska.      Report  on  progress 
of  investigations.     By    G.  C.    M.^ktin    and    others. 
Bulletin  692  of  the  United  States  Geological  Survey. 

Bibliography  of  the  Metals  of  the  Platinum  Group, 
1748-1917.     By    J.    L.   Howe  and   H     C.    HOLTZ. 
Bulletin  694  of  the  United  States  Geological  Survey. 

Geographic  Tables  and  Formulas.  Fourth  Edition. 
Compiled  by  Samuel  S.  Gannett.  Bulletin  650  of 
the  United  States  Geological  Survey. 
Economic  Geology  of  Gilpin  County,  Colorado. 

By  Edson  S.  Bastin  and  James  M.  Hill.  Profes- 
sional paper  94  of  the  United  States  Geological  Survey. 

Sunset-Midway  Oilfield,  California.  Part  2  ;  Geo- 
chemical  relations  of  the  oil,  gas,  and  water.  By  G. 
Sherburne  Rogers.  Professional  paper  117  of  the 
United  States  Geological  Survey. 

Deposits  of  Manganese  Ore  in  Arizona.  By  E. 
L.  Jones  and  F.  L.  Ransome.  Bulletin  710  D  of  the 
United  States  Geological  Survey. 

Deposits  of  Manganese  Ore  in  Costa  Rica  and 
Panama.  By  Julian  D.  Sears.  Bulletin  710  C  of 
the  United  States  Geological  Survey. 

The  Copper  Deposits  of  Ray  and  Miami,  Arizona. 
By  F.  L.  Ransome.  Professional  paper  115  of  the 
United  States  Geological  Survey. 

The  Divining  Rod  :  A  History  of  Water  Witching. 
By  Arthur  J.  Ellis.  Water-Supply  Paper  416  of 
the  United  States  Geological  Survey. 

Approximate  Quantitative  Microscopy  of  Pulver- 
ized Ores.  By  W.  H.  CoGHiLL  and  J.  P.  Bonardi. 

Technical  Paper  211  of  the  United  States  Bureau  of 
Mines. 

Use  of  the  Panoramic  Camera  in  Topographic 
Surveying.  By  James  W.  Bagley.  Bulletin  657  of 
the  United  States  Geological  Survey. 
Aluminium  :  Its  Manufacture,  Manipulation,  and 

Marketing.  By  George  Mortimer.  Price  2s.  6d. 
net.     London  :  Sir  Isaac  Pitman  &  Sons,  Ltd. 

Compressed  Air  Povkrer  :  A  Treatiseon  the  Develop- 
ment and  Transmission  of  Power  by  Compressed  Air. 

By  A.  W.  Daw  and  Z.  W.  Daw.  Price  21s.  net. 
London  :   Sir  Isaac  Pitman  &  Sons,  Ltd. 

Oil  and  Petroleum  Manual,  1920,  By  Walter 
R.  Skinner.  Cloth,  octavo,  280  pages.  Price  7s.  6d. 
net.  London:  Walter  R.  Skinner.  This  is  the  eleventh 
annual  issue  of  a  reference  book  which  gives  full  de- 

tails of  the  oil  and  petroleum  companies  known  in 
London. 

Metallography  :  Part  1,  Principles.  By  S.  L. 
HovT.  Cloth,  octavo.  260  pages,  illustrated.  Price 
18s.  net.  New  York  and  London  :  McGraw-Hill  Book 
Company. 
Handbook  of  Ore  Dressing.  By  A.  W.  Allen. 

Cloth,  octavo,  250  pages,  illustrated.  Price  ISs.  net. 
New  York  and  London  :  McGraw-  Hill  Book  Company. 

Year- Book  of  the  Scientific  and  Learned  Societies 
of  the  United  Kingdom.  Cloth,  octavo,  350  pages. 
Price  12s.  6d.  net.  London  :  Charles  Griffin  &  Co., 
Ltd.  This  is  the  36th  annual  issue  of  a  reference  book 

which  gives  details  of  the  scientific  and  learned  so- 
cieties of  the  British  Isles,  with  particulars  of  the 

papers  read  each  year. 
West  Shining  Tree.  By  PERCY  E.  HOPKINS. 

Bulletin  39  of  the  Ontario  Bureau  of  Mines. 
The  Ardlethan  Tinfield.  By  L.  F.  Harper. 

Bulletin  29  relating  to  the  mineral  resources,  published 
by  the  Geological  Survey  of  New  South  Wales. 

The  Nomenclature  of  Petrology.  By  D  R .  Arth  U  R 
Holmes.  Cloth,  octavo.  290  pages.  Price  12s.  6d. 
net.     London  :  Thomas  Murby  &  Co. 

Who's  Who  in  Engineering.  By  J.  E.  Sears, 
M.A.,  Assoc. M. Inst. C.E.  Quarto,  cloth,  430  pages. 

Price  25s.  net.  London  :  The  Compendium  Publish- 
ing Company,  93  &  94,  Chancery  Lane,  W.C.2 

Metallurgy  of  the  Non-Ferrous  Metals  during  1919. 
By  William  G.  Wagner.  Pamphlet,  reprinted  from 

the  Annual  Report  of  the  Society  of  Chemical  Indus- 
try on  the  Progress  of  Applied  Chemistry. 
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COMPANY    REPORTS 
City  Deep. — Although  a  somewhat  larger  profit  was 

earned  last  year  by  this  Central  Rand  proposition, 
namely,  /462,566  against  /458,265  for  1918,  the  rate 
of  dividend  paid  (23|%)  was  35%  less  than  before. 
;^68,274  was  expended  on  capital  account,  and  the 
annuity  in  respect  of  undermining  rights  leased  from 
the  Government  took  /6,560,  while  taxes  absorbed 
^65,333  and  the  dividends  ̂ 296, 875  Of  the  profit, 
no  less  than  ;^133,155  was  contributed  by  the  gold 
premium.  Thequantity  of  ore  milled  was  617,800  tons 
(against  670,100  tons  in  1918)  and  working  costs  were 
27s.  9d.  per  ton  (against  24s.  8d.)  The  reduction  in 
output  and  in  the  amount  of  development  performed 
were  dueto  aseriousdecline  in  the  nativelabour  supply, 
which,  according  to  the  consulting  engineer,  prevented 
justice  being  done  to  the  capabilities  of  the  mine.  He 

describes  the  results  of  the  past  year's  development 
work  as  "  satisfactory,  although  not  quite  up  to  the 
average  of  the  last  two  or  three  years,"  and  states  that 
in  the  lower  part  of  the  mine  the  prospects  are  good. 
At  December  31  last  the  ore  reserves  were  estimated 

at  3,418,050  tons  of  94  dwt.  value  ;  the  tonnage  repre- 
sents a  slight  increase  but  the  grade  shows  a  decline 

of  0"2  dwt.  The  manager's  report  shows  that  where- 
as the  ore  mined  last  year  totalled  682,767  tons  (of 

which  64,467  tons  was  discarded  as  waste)  the  payable 
ore  developed  in  the  same  period  was  573,400  tons. 

Robinson  Deep. — More  than  half  the  past  year's 
working  profit  of  ;^152,567  of  this  member  of  the  Con- 

solidated Gold  Fields  group  of  Rand  mines  was  con- 
tributed by  the  gold  premium.  This  yielded  ;^93,548. 

The  ore  milled  amounted  to  580,500  tons  (against 
529,300  tons  in  1918)  ;  the  yield  per  ton  was  31s.  2d. 
(against  26s.  lid.)  ;  and  working  costs  averaged 
25s.  lid.  (against  25s.  8d.).  In  addition  to  the  working 
profit,  there  was  /5,408  sundry  revenue,  making  a  total 
of  £l5T,915.  Interest  on  loans,  income  tax,  etc.,  ab- 

sorbed ;^35,644,  leaving  a  net  profit  of  /122,331.  The 
development  footage  for  the  year  was  8,069,  as  com- 

pared with  8,143  ft.  in  1918.  O.  P.  Powell,  the  acting 
consulting  engineer,  reports  that  reef  values  and  widths 
both  continue  good  in  the  lower  levels  of  the  mine. 
The  ore  reserves  at  December  31  last  were  estimated 
at  1,583,000  tons  of  fully  developed  ore,  averaging  6  59 
dwt.  over  62  in.,  and  20,000  tons  of  partly  developed 
ore  of  an  indicated  value  of  541  dwt.  over  57  inches. 

Simmer  Deep. — Notwithstanding  the  fact  that  the 
premium  on  gold  yielded  this  member  of  the  Gold 
Fields  group  /57,615  last  year — an  amount  equal  to 
2s.  3d.  per  ton  of  ore  milled — the  company  was  unable 
to  make  ends  meet.  The  tonnage  milled  in  1919  was 
508,900,  or  nearly  8,000  less  than  in  the  preceding  year, 
and  working  costs  were  23s.  7d.  per  ton,  against  21s.  Id. 

The  net  outcome  of  the  year's  operations  was  a  loss  of 
/46,040,  debenture  service  having  taken  ;^43,120.  A 
further  substantial  loss  having  been  incurred  in  the 
current  year,  the  directors  decided  last  month  to  sus- 

pend operations  at  the  mine. 
Rezende  Mines. — The  report  of  this  Rhodesian 

gold-mining  company  for  1919  shows  that  the  tonnage 
milled  was  61,800  (against  54,000  in  1918),  for  a  yield 
of  34,079  oz.  (against  35,516  oz.).  Working  costs  aver- 

aged 28s.  2d.' per  ton,  or  Is.  7'7d.  less  than  in  the  pre- 
ceding year.  The  working  profit,  including  ;^15,866 

in  respect  of  the  gold  premium, amounted  to  /91,161. 
The  balance  carried  to  appropriation  account  was 
;^68,877  (against  £-M,56l),  ;^6,64S  having  been  written 
off  for  depreciation  and  £8,793  for  extraordinary  ex- 

penditure, while  Rhodesian  income  tax  absorbed 
;f5,445,  and  administration  expenses  /3,483.     Divi- 

dends totalling  40%  (against  20%  for  1918)  have  been 
paid  for  the  past  year,  and  the  directors  have  written 
off  the  ;^23,606  expenditure  incurred  on  the  Kent 
mines,  the  option  thereon  having  been  abandoned. 
They  have  also  reduced  by  /8,741  to /l, 000  the  book 
item  of  the  development  of  the  Old  West  workings, 
now  let  on  tribute.  The  ore  reserves  at  the  end  of  1919 
were  estimated  at  165,248  tons,  ̂ 'alued  at  1072  dwt., 

as  against  175,374  tons  averaging  12'6  dwt.  the  year before.  In  this  connection  it  must  be  remembered  that 
the  figures  at  the  end  of  1918  had  shown  a  very  great 
increase  over  anything  previously  recorded.  The  de- 

cline in  quantity  and  value  is  due  to  the  reduced 
widths  met  with  in  sloping  between  the  4th  and  5th 
levels,  and  also  to  the  fact  that  the  development  on 
the  5th  and  6th  levels  exposed  reef  of  considerably  re- 

duced width  and  value  as  compared  with  those  on  the 
3rd  and  4th  levels  for  the  previous  year.  At  the  date 
of  this  report  (January  31,  1920)  the  values  and  widths 
exposed  on  the  6th  level  main  drive  east  were  reported 
to  be  showing  a  considerable  improvement. 

Great  Boulder  Proprietary. — This  company  was 
formed  in  London  in  1894  to  acquire  gold-mining 
claims  in  Kalgoorlie,West  Australia.  Handsome  divi- 

dends have  been  paid  since  1895.  Four  years  or  so  ago 
the  prospects  of  further  discoveries  in  depth  became 
remote,  but  on  the  other  hand  development  in  the  up- 

per levels  and  the  results  of  stoping  operations  have 
disclosed  much  additional  ore.  Sir  George  Doolette 
is  chairman,  and  Richard  Hamilton  is  manager,  both 
having  held  the  positions  for  many  years.  The  report 
for  the  year  1919  shows  a  considerable  fall  in  the  out- 

put owing  to  the  strike  which  affected  all  the  Kalgoor- 
lie  mines,  the  mill  having  been  stopped  129  days.  The 
total  ore  treated  amounted  to  106,952  long  tons,  and 
the  gold  extracted  had  a  par  value  of  ̂ 316,315.  The 
premium  on  gold  brought  an  additional  income  of 
/54,273.  The  net  profit  was  ;^165,396  (of  which 
/54,273  was  premium),  out  of  which  ;^121,250  has 
been  distributed  as  dividend,  being  at  the  rate  of  75% . 
During  the  previous  year  the  tonnage  was  152, 196,  the 
output  of  gold  ;^484,210,  and  the  dividend  /196,875. 
The  cost  per  long  ton  was  35s.  8d.  as  compared  with 
32s.  6d.  the  year  before,  a  rise  which  was  not  so  great 
as  might  have  been  expected,  seeing  that  a  smaller  ton- 

nage was  treated.  It  will  be  seen,  therefore,  that  ex- 
cept for  the  strike  the  results  have  been  good.  The 

reserve  at  December  31  was  estimated  at  325,314  tons 

averaging  14'56  dwt.  per  ton,  as  compared  with  345,719 
tons  averaging  14'49  dwt.  the  year  before  ;  these 
figures  show  that  the  reserve  has  been  maintained  in  a 
remarkable  manner. 

Golden  Horie-Shoe. — The  present  company  which 
owns  this  well-known  Kalgoorlie  mine  attained  its  ma- 

jority a  few  months  ago.  The  mine  has  a  fine  record 
to  its  credit,  nearly  3^  millions  sterling  have  been  paid 
individendstodatefrom  theproductionof  2,634,000oz. 
of  gold.  The  report  forl919  shows  that  there  was  a  fall 
in  production  owing  to  the  strike,  while  costs  continued 
on  the  up  grade.  The  tonnage  treated  was  105,588 
(against  146,664  in  191S)  for  a  yield  of  47,584  oz. 
of  gold  (against  77,096  oz.)  If  it  had  not  been  for  the 
gold  premium,  which  yielded  ;/^34,508,  the  net  profit 
for  the  year  would  have  amounted  to  only  ;^3,681. 
As  it  was,  there  was  a  balance  of  ;^38,189,  and  a  two- 
shilling  dividend  free  of  tax  was  paid,  absorbing 
;^30,000.  On  account  of  the  current  year  a  similar 
distribution  was  declared  last  month.  J.  W.  Suther- 

land, tlie  general  manager,  in  his  annual  report,  points 
out  tliat  owing  principally  to  the  scarcity  of  suitable 
underground  men  only  a  very  limited  amount  of  de- 

velopment work  was  possible,  and  the  prospects  of  any 
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great  improvement  in  this  direction  are  not  very  prom- 
ising. As  soon  as  conditions  are  more  favourable,  it 

is  intended  to  resume  sinking  the  main  shaft  in  order 
to  develop  No.  4  lode  at  the  3,380  ft.  level,  where  it  is 
thought  it  should  be  in  less  disturbed  country.  At  the 
end  of  1919  the  ore  reserves  were  estimated  at  678,292 
tons  averaging  9  dwt.  ;  of  this  total  270,915  tons 
averaging  10  96  dwt.  was  on  No.  4  lode. 

Waihi  Grand  Junction. — At  this  New  Zealand  gold 
mine,  working  expenses  and  taxes  exceeded  revenue  by 
/18,427  last  year.  The  tonnage  of  ore  treated  was 

66,530  (against  80,210  in  1918),  and  the  value  32s.  Id. 
(against  38s.  3d.)  per  ton.  The  reduced  output  was 
due  to  the  difficulty  of  obtaining  adequate  skilled  la- 

bour, which  also  seriously  hampered  development. 
At  the  end  of  1919  the  ore  reserves  were  estimated  at 
90,450  tons,  or  15,950  tons  less  than  a  year  earlier. 
The  directors  state  that  the  shaft  on  the  adjoining  Ex- 

tended property  (which  has  been  purchased  for  /7,500 
by  the  Grand  Junction  Co.)  has  been  of  great  benefit 
in  improving  ventilation  throughout  the  present  work- 

ings, and  will  facilitate  the  further  developments  in 
contemplation  at  lower  levels  in  the  eastern  section  of 
the  Grand  Junction  mine.  Moreover,  the  work  so  far 
carried  out  on  the  upper  levels  of  the  Mary  lode  has 
disclosed  a  body  of  ore  of  good  width  and  value.  W. 
McConachie,  the  mine  manager,  reports  that  the  labour 
necessary  for  rising  and  winzing  was  unobtainable  at 
the  beginning  of  the  year  1920  except  at  prohibitive 
prices. 
Ropp  Tin. — This  Nigerian  alluvial  tin  mining  com- 

pany largely  increased  its  output  last  year,  from 
839  to  1,028  tons,  and  the  directors  report  a  profit  of 
;^55,147,  which  compares  with  /52,150.  for  1918.  The 
interim  dividend  absorbed  ;^33,600  and  the  final  divi- 

dend /16,800,  making  a  total  of  ;f50,400,  as  against 
;^41,250  distributed  in  respect  of  1918.  Arthur  E. 
Pettit  (for  the  Consolidated  Goldfields,  the  consulting 
and  superintending  engineers)  gives  in  his  report  the 
ore  reserves  at  the  end  of  December  last  as  11,000  tons. 

Very  little  prospecting  was  done  last  year.  The  out- 
put for  the  first  four  months  of  this  year  — 305  tons — 

shows  a  falling  off  due  to  shortage  of  rain  and  the  em- 
ployment of  the  dredges  part  of  the  time  in  the  treat- 

ment of  tailings,  but  it  is  hoped  that  with  the  installa- 
tion of  the  new  hydraulic  plants  this  deficiency  will  be 

made  up. 

Naraguta  Extended. — This  Nigerian  alluvial  tin- 
mining  company  earned  a  slightly  smaller  profit  last 
year,  its  output  of  concentrate  having  been  276  tons, 
as  compared  with  280  tons  for  1918  and  334  tons  for 
1917.  The  product  sold  realized  ;^167  per  ton,  or  £l 
per  ton  more  than  in  1918.  The  profit  was  /15,318 
(against  ;^16,074),  and  a  dividend  of  10%  (against 
12|%)  has  been  paid.  A  balance  of  /28,582  (against 
;f  18,957)  has  been  carried  forward,  subject  to  claims 
for  income  tax  and  excess  profits  duty.  The  directors 

state  that  further  prospecting  on  the  company's  areas 
has  proved  a  total  fresh  tin  reserve  of  1,700  tons  apart 
from  the  tin  in  the  present  river  bed.  In  February  last 
the  company  took  up  additional  areas  under  prospect- 

ing licences,  and  these  are  to  be  prospected  as  soon  as 
possible.  R.  W.  Hannam,  the  consulting  engineer  in 
Nigeria,  reports  that,  provided  there  is  a  sufficiency  of 
labour,  the  output  can  be  considerably  increased. 

Tronoh. — Increased  working  costs  and  lower  metal 
prices  had  the  effect  of  reducing  the  profits  of  this  suc- 

cessful F.M.S.  tin  mining  company  last  year.  The 
output  at  1,410  tons  was  43  tons  more  than  in  1918, 
but  this  increase  was  more  than  counter-balanced 

by  the  rise  in  expenses  from  376  cents  to  45'6  cents 
per   cubic    yard,   and    the   decline    in    the    average 

price  realized  for  the  concentrate  from  ;f  177  to  /^146 
per  ton.  The  year's  profit  was  ;^70,904  (as  compared 
with  ;^i06,530),  and  cash  dividends  of  6s.  per  share, 
absorbing  ;f52.000.  have  been  paid,  and  in  addition  a 
share  bonus  of  25%.  For  1918  the  distributions  total- 

led 10s.  per  share.  J.  H.  Rich,  the  general  manager, 
states  in  his  annual  report  that  No.  3  mine  has  now 
attained  a  depth  of  between  130  and  140  ft.,  and  with 
depth  the  difficulties  of  extracting  the  ore  at  a  profit 
become  considerably  greater,  sand  brought  down  by 
the  springs  of  water  and  rain  being  the  chief  troubles. 
Toward  the  close  of  the  year  poorer  patches  of  ground 
were  encountered  by  both  the  dredges,  and  the  mana- 

ger considers  it  very  doubtful  if  the  output  from  these 
dredges  for  the  present  year  will  exceed  those  of  the 
period  under  review  ;  at  the  same  time  he  expresses 
the  opinion  that  there  is  very  little  hope  of  reducing 
working  costs  while  the  labour  scarcity,  the  adverse 
rate  of  exchange,  the  rice  shortage,  and  the  difficulty 
of  obtaining  firewood  continue  to  prevail.  The  pon- 

toon of  the  new  dredge  for  No.  6  area  was  launched  in 
February  last,  but  it  will  probably  be  the  end  of  the 
present  year  before  this  dredge  is  in  commission. 

Sungei  Besi. — At  this  mine,  in  which  the  Tronoh 
has  ashare  interest,  there  was  an  increase  in  production 
last  year,  although  the  quantity  of  ground  treated  was 

8,305  cubic  yards  less  than  in  1918.  This  increase — which  amounted  to  18  tons,  the  total  output  being  423 
tons  of  ore — was  due  to  an  improvement  in  grade  from 
45  lb.  to  49  lb.  per  cubic  yard.  The  average  price 
realized  was  ;^15l  (against  /178),  and  working  costs 

averaged  |1"45  per  cubic  yard,  or  132  cents  more  than 
in  the  previous  year.  The  profit  amounted  to  ;^20,625 
or  nearly  /lO.COO  less  than  before,  but  the  dividend 
ratewas  maintained  at  10%,  absorbing  ;^1 1,140.  Since 
the  close  of  1919  a  further  dividend  of  Is.  per  share 
(5%)  has  been  paid.  G.  W.  Simms,  the  general 
manager,  in  his  annual  report,  writes  that  by  the  ac- 

quisition of  the  land  adjoining  on  the  north  it  will  now 

be  possible  to  work  the  company's  property  to  better 
advantage,  "which  fact  must  be  put  against  the  other 
factors  affecting  the  cost  of  production."  A  sub-lease 
over  the  Kepong  mines  has  also  been  acquired  by  the 
Sungei  Besi  company  ;  regarding  this  property  the 
manager  remarks  that  the  possibilites  lie  along  the  con- 

tact between  the  granite  and  the  limestone. 
Idris  Hydraulic  Tin. — This  company  is  a  member 

of  the  same  group  of  F.M.S.  alluvial  tin  undertakings 
to  which  the  Tronoh  and  Sungei  Besi,  noticed  above, 
belong,  and  it  also  has  C.  V.  Thomas  as  chairman. 
Not  only  did  the  Idris  win  a  much  larger  quantity  of 
tin  concentrate  during  1919,  but  it  also  rejoined  the 
dividend  list,  from  which  it  was  absent  in  1918.  The 
output  was  244|  tons  as  compared  with  124j  tons  for 
the  preceding  year,  but  the  average  price  realized  was 
nearly  /30  per  ton  less  than  before.  However,  after 
providing  for  depreciation,  there  was  a  profit  of 

/12,571  (against  a  loss  of  ;f3,073  for  1918)  and  a  divi- 
dend of  6d.  per  share  was  paid  at  the  end  of  October 

last,  absorbing  /3,000,  while  since  the  end  of  1919  a 
further  distribution  of  Is.  per  share  has  been  made. 
Osborne  &  Chappel,  the  general  managers,  are  of 
opinion  that  the  present  standard  of  returns  will  be 
maintained  during  the  ensuing  year. 

Ipoh  Tin  Dredging. — This  F.M.S.  alluvial  tin-min- 
ing company  produced  less  tm  ore  last  year,  169  tons 

against  246  tons  in  1918.  The  yardage  treated  was 
666,700,  or  31,880  more  than  in  the  previous  year ;  the 

area  worked  was  1005  acres  (against  9'46  acres)  ;  and 
the  average  depth  4ri2ft.  (against  4r59  ft.).  L.  G, 
Attenborough,  the  manager,  states  that  the  recovery 
fell  as  it  was  found  that  the  value  of  the  ground  at  the 



JULY,    1920 
63 

northern  end  of  the  property  was  less  than  the  bores 
had  led  the  management  to  expect  ;  and  also  as  this 
ground  had  been  more  recently  worked,  the  Chinese 
miners,  having  worked  to  a  greater  depth,  had  taken 
out  the  bulk  of  the  tin  from  all  buti^he  most  clayey  por- 

tion. In  consequence  of  the  greater  proportion  of  the 
tin  being  in  the  clay,  the  recovery  was  low,  as  the 
dredge,  owing  to  the  designed  water  pressure  in 
the  screen  being  too  low,  is  not  well  adapted  to  break- 

ing upclay.  So  as  to  increase  the  pressure  in  the  screen, 
alterations  to  the  pumping  arrangements  have  been  put 
in  hand.  The  profit  and  loss  account  for  1919  shows 

a  net  profit  of  /^662,  after  allowing  for  taxes  (£3,024), and  depreciation  (;^3,792),  but  including  a  claim  for 
refund  of  ̂ 4,313  excess  profits  duty.  Since  the  close 

of  the  year  the  company's  property  had  been  increased 
by  the  acquisition  of  about  143  acres  at  Kamunting, 
and  the  manager  refers  to  arrangements  having  been 
made  to  install  two  further  dredges. 

Siamese  Tin. — The  three  dredges  at  the  Ngow  mine 
of  this  Siamese  alluvial  tin  mining  company  dealt  with 

a  larger  quantity  of  ground  last  year — 1,854, 200  cubic 
yards  against  1,656,900  cubic  yards  in  1918 — and  878 
tons  of  ore  were  won,  against  777  tons.  Two  of  the 
three  dredges  were  working  in  higher  grade  ground 
than  in  the  previous  year.  The  tin  ore  won  by  the 
dredges  realized  #1,318,607,  of  which  the  Government 
royalty  absorbed  #206,269.  The  sale  of  accumulated 
tailings  yielded  $19,039,  and  the  total  gross  working 
profit  was  $568,229.  After  writing  off  i^7,841  for  de- 

preciation, the  net  profit  for  the  year  was  /34,159,  as 
compared  with  ;f  35,652  for  1918,  and  the  dividend  rate 
has  been  maintained  at  25%,  absorbing  ;^30,000.  John 
M.  Milne,  the  acting  general  manager,  reports  that  the 
Bandonmineshowed  afairprofitfor  the  first  few  months 
of  the  past  year,  but  at  the  end  of  May  this  mine  was 
flooded  owing  to  the  breakdown  of  the  pumping  plant, 
and  subsequently  all  work  was  finally  suspended .  The 
future  working  of  this  property  is  the  subject  of  inves- 

tigation. The  Merah  mine  produced  only  31  tons  of 
tin  ore  from  April,  1919,  and  showed  a  loss  on  the 

year's  operations.  Three  areas  in  the  Takuapa  district 
were  check-bored  and  leases  were  applied  for. 

Mountain  Copper. — This  company  was  floated  by 
C.  W.  Fielding  in  1896  for  the  purpose  of  working  the 
Mountain  copper  mines  in  Shasta  County,  California. 
For  some  years  the  output  of  copper  was  large,  but 
afterward  it  was  found  that  the  reserves  of  copper  ore 
were  limited,  and  attention  was  then  turned  to  the 
great  quantities  of  pyritic  ore,  high  in  sulphur  and  low 
in  copper,  for  the  production  of  sulphuric  acid  and 
phosphate  fertilizers,  as  well  as  copper.  The  company 
was  reconstructed  in  1902,  the  shares  being  converted 
into  redeemable  debentures.  The  report  for  1919 
shows  that  138,196  tons  of  ore  was  extracted  from  the 
Hornet  mine,  and  about  6,000  tons  from  the  other 
mines.  Concentration  and  smelting  were  suspended 
in  April,  1919,  owing  to  the  difficulty  of  marketing 
copper,  and  the  output  of  copper  was  only  1,054  tons. 
On  the  other  hand  the  pyrites,  acid,  and  phosphate 
businesses  were  supported  by  a  good  demand.  A  new 
concentrator  using  flotation  has  been  built,  and  the 
leachmg  plant  for  saving  copper  from  pyrites  cinder 
has  been  extended.  The  accounts  for  the  year  show 
a  gross  profit  of  ;!f6,861,  but  ̂ 31,250  has  been  paid  as 
debenture  interest,  out  of  the  balance  brought  forward 
from  the  previous  year.  The  company  is  also  hit  by 
the  three-year  average  of  income  tax,  and  a  heavy 
claim  will  have  to  be  met  next  January.  In  order  to 
conserve  funds  until  such  time  as  it  may  be  possible  to 
resume  copper  smelting,  the  payment  of  debenture  in- 

terest was  suspended  last  November. 

St.John  del  Rey. — Although  this  famous  old  Brazil- 
ian mining  company,  originally  formed  in  1830,  de- 

rived /61,635  from  the  gold  premium  in  the  financial 
year  ended  February  29  last,  the  advantage  of  this  was 
almost  entirely  nullified  by  the  rise  in  the  Brazilian  ex- 

change. The  directors'  report  shows  that  166,000  tons 
of  ore  was  milled  in  the  period  and  produced  gold  valued 

at  ;^445,028  (at  par)  and  ;^7,549  of  silver.  As  com- 
pared with  the  average  monthly  output  of  15,400  tons 

for  the  five  years  1914-18,  last  year's  average,  like  that 
of  1918-19,  was  low,  and  the  decline  is  attributed  to 
the  delay,  caused  by  the  war,  in  the  delivery  of  the 
plant  necessary  for  cooling  the  mine,  the  heat  at  the 
lower  horizons  seriously  affecting  the  efficiency  of  the 
mine  force.  Other  contributory  causes  were  the  loss 
of  many  old  and  experienced  miners  during  the  influ- 

enza epidemic  of  November,  1918,  and  the  continued 
flattening  of  the  lode,  which  renders  necessary  a  new 
system  of  development.  Working  costs  were  consider- 

ably higher  at  44s.  per  ton,  due  to  increased  wages, 
prices  for  materials,  and  the  rise  in  exchange.  The 
profit  for  1919-20,  including  the  gold  premium,  was 
;^i08,605,  which  compares  with  ̂ 124,338  for  the  pre- 

ceding year.  Excess profitsduty  amounting  to  /^32,269 has  been  refunded.  On  the  ordinary  shares  a  dividend 
of  10%  has  been  declared,  the  same  as  for  several  pre- 

ceding years.  George  Chalmers,  the  superintendent, 
in  the  course  of  his  lengthy  annual  report,  expresses  re- 

gret that  in  spite  of  an  increased  native  labour  force 
the  output  has  not  shown  a  greater  increase,  and  fore- 

shadows a  great  improvement  when  the  cooling  plant 
is  in  operation,  as,  he  says,  from  investigations  made 
in  England  and  other  countries,  it  would  appear  that 
the  Morro  Velho  miners  are  working  at  a  temperature 

considerably  above  what  is  supposed  to  be  the  maxi- 
mum at  which  anything  like  efficiency  can  be  obtained. 

About  nine  pages  of  his  report  are  devoted  to  a  de- 
scription and  discussion  of  the  final  scheme  evolved  for 

the  more  economical  and  rapid  development  of  the 
lode  below  horizon  22.  Briefly,  it  is  proposed  to  de- 

velop the  mine  by  means  of  inclined  shafts  instead  of 
vertical  shafts  and  horizontal  tunnels,  the  change  be- 

ing rendered  expedient  because  the  lode  which  origin- 
ally pitched  at  an  angle  of  40°  has  been  gradually  flat- 

tening until  it  has  reached  an  angle  of  about  19°  at 
horizon  21.  The  superintendent  writes  that  the  sooner 
the  new  system  can  be  put  into  operation  the  sooner 
the  mine  will  be  producing  16,500  tons  per  month  on 
economical  lines.  As  regards  the  lode  continuing  in 
depth  as  at  present  as  regards  the  size  and  quality,  there 
is  very  little  indication  to  the  contrary  at  horizon  21, 
where  in  both  respects  the  lode  appears  to  compare 
favourably  with  many  of  the  proved  horizons  above. 
The  directors  mention  that  the  cooling  plant  is  now 

erected,  and  is  expected  to  be  running  in  a  few  months' time,  when  the  plant  for  supplying  the  necessary  power 
is  available. 

Ouro  Preto  Gold  Mines  of  Brazil. — The  gold  pre- 
mium has  made  a  considerable  difference  to  this  com- 

pany, which  owns  the  old  Passagem  mine  in  the  pro- 
vince of  Minas  Geraes,  Brazil.  The  report  for  1919 

shows  that  81,500  tons  of  ore  was  crushed  for  a  yield 
of  28,232  oz.  of  gold  and  660  oz.  silver,  equal  to  a  yield 
of  29s.  4:id.  per  ton  taking  the  par  value  of  the  produce. 
In  1918  the  tonnage  milled  was  63,400,  and  the  yield 
was  28s.  6d.  The  gold  premium  secured  in  the  last 
five  months  of  the  past  year,  however,  amounted  to 
approximately  /11,370  and  raised  the  average  yield  to 
32s.  2.id.  Working  costs  were  2s.  more  at  29s.  9|d. 
per  ton,  the  rise  being  due  to  the  higher  rate  of 
Brazilian  exchange  and  to  increases  in  the  cost  of 
labour  and  materials.     The  accounts  show  a  profit  of 
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;^8,835.  which  compares  with  only  /1, 223  for  1918. 
Expenditure  on  machinery  and  depreciation,  amount- 

ing together  to  £3,852,  have  been  written  off,  ;^1,000 
has  been  added  to  the  reserve  fund,  and  ;^1,221  divided 
among  the  preference  shareholders,  this  distribution 
being  equal  to  10%.  In  February  last  14,949  of  the 
unissued  preference  shares  were  subscribed  for,  and 
the  directors  have  consequently  given  notice  that  the 
debentures  issued  in  1919  will  be  redeemed.  The 
mine  superintendent  estimated  the  ore  reserves  at  the 
end  of  last  year  at  81,523  tons,  or  351  tons  less  than 
at  the  end  of  1918.  He  writes  in  his  report  that  it  was 
not  possible  last  year  to  carry  out  as  large  a  programme 
of  development  as  projected,  but  every  effort  is  now 
being  made  to  show  substantial  improvement  in  this 
respect.  The  ore  deposits  in  the  920  metre  level  S.  W. 
have  improved  as  regards  productiveness,  and  the  value 
of  the  mineral  recovered  from  them  has  been  above  the 

normal.  While  on  the  one  hand  he  describes  the  pros- 
pects of  the  mine  as  encouraging,  mainly  by  reason  of 

the  improvement  in  depth,  on  the  other  hand  he  re- 
cords a  persistent  demand  for  increased  wages,  and 

states  that  it  has  been,  and  continues  to  be,  difficult  to 
maintain  an  adequate  number  of  good  workmen.  The 
company  has  arranged  with  a  Brazilian  group  to  pro- 

vide the  cost  of  driving  an  adit  level  to  drain  the  old 
Maquine  mine,  in  consideration  of  which  they  will  re- 

ceive a  half  interest  in  the  property.  This  work  was 
commenced  last  December, 

Poderosa. — This  Chilean  copper  proposition  pro- 
duced a  much  smaller  quantity  of  ore  last  year  (1,498 

tons  against  3,309  tons),  shipments  having  been  cur- 
tailed after  February  on  account  of  the  unremunerative 

level  to  which  the  price  of  the  metal  declined  after  the 
removal  of  all  restrictions  by  the  American  Govern- 
mentin  December,  1918  In  August,  conditions  having 
improved,  production  was  gradually  increased,  but  it 
did  not  reach  normal  proportions  until  the  last  month 
of  the  year.  The  accounts  for  1919  show  a  debit 
balance  of  /1, 599.  After  providing  for  depreciation 
of  investments  and  income  tax,  this  debit  balance  has 
been  increased  to  /21,977  by  writing  off  ;^12,169  for 
mine  development,  ;^3,208  for  depreciation  of  plant, 
and  /5,O0O  in  respect  of  expenditure  on  the  Bolivian 
property,  the  option  on  which  the  directors  have  de- 

cided not  to  exercise.  J.  H.  Ivey,  the  general  manager, 
states  that  it  is  not  possible  to  give  a  close  approxima- 

tion of  the  ore  now  available  in  the  company's  mines, 
but  it  is  anticipated  that  above  Level  8  south  in  the  San 
Carlos  shoot  there  is  sufficient  to  maintain  an  output 
of  not  less  than  400  tons  of  27%  ore  for  the  year  1920. 
Below  Level  8,  this  shoot  and  the  smaller  shoot  on  the 
Poderosa  side  were  being  developed  on  Level  9  at  the 
date  of  his  report,  but  in  neither  case  had  payable  ore 
then  been  reached. 

Esperanza. — The  original  mine  in  Mexico  of  the 
American  -  formed  Esperanza  Mining  Company,  of 
which  Esperanza,  Ltd. — the  British  company — holds 
almost  all  the  share  capital,  is  nearing  the  end  of  a  very 
profitable  career.  Last  year  267,258  short  tons  con- 

sisting of  ore,  fills,  and  sand  tailings,  were  treated  for 
a  yield  of  f  1,497, 459  and  miscellaneousreceipts  brought 
the  total  revenue  up  to  M, 524, 432  against  expenditure 
(including  depreciation)  whichamounted  to  $1,483,264. 
The  profit  of  the  British  company  was  ;f6,611  (against 
;f25,127  for  1918).  The  general  manager  states  that 
there  is  very  little  high-grade  ore  left  in  the  mine,  and 
its  future  life  depends  upon  the  successful  treatment 
of  the  lower-grade  material  remaining'.  In  order  to  in- 

crease the  tonnage  basis  considerable  changes  in  the 
crushing  and  treatment  plant  ha%-e  been  effected,  the 
whole  cost  of  which  has  been  charged  monthly  against 

revenue.  With  regard  to  the  Union  en  Cuale  property 
in  the  State  of  Jalisco,  under  option  to  the  Esperanza 
company,  it  is  stated  that  active  exploration  work  is 
being  carried  out.  The  old  stopes  in  one  or  two  of  the 
mines  have  been  reached.  M.  H.  Loveman,  under 

whom  the  geological  conditions  obtaining  at  the  Baw- 
d  win  mine  of  the  Burma  Corporation  were  investigated, 
has  been  engaged  forsomemonths  in  making  a  geologi- 

cal report  on  the  Union  en  Cuale  property.  There 
appears  to  be  much  similarity  in  the  features  of  the  two 
deposits.     A  diamond-drill  started  running  in  April. 

Buena  Tierra. — Although  at  this  Mexican  mine  ore 
production  was  in  progress  throughout  the  past  year, 
whereas  in  1918  shipments  were  made  for  only  eight 
months,  the  accounts  for  1919  show  a  loss  of  ;^11,507, 
which  compares  with  a  profit  of  £7.373  for  1918.  The 
tonnage  shipped  last  year  was  9.066  (against  13,063  in 
the  previous  year)  and  the  net  smelter  return  therefrom 
was  ̂ 97,587,  but  the  mine  costs,  including  $69,724  for 
development,  amounted  to  |143,610,  or  $1540  per  ton, 
and  there  were  other  expenses  of  33  cents  per  ton, 
making  the  total  $1573  per  ton.  A.  C.  Brinker,  the 

general  manager,  reports  thatowingto  the  lack  of  com- 
pressed air  and  the  slow  progress  byhand- work,it  was  not 

possible  last  year  to  carry  on  the  necessary  develop- 
ment work  to  increase  the  tonnage  from  the  ore-bodies. 

A  new  compressor  has  since  been  installed, and  develop- 
ments on  an  extended  scale  are  being  carried  out.  These 

have  recently  been  supplemented  by  diamond-drilling. 
Libiola  Copper. — This  company  has  worked  a  cop- 

per mine  in  northern  Italy  since  1867.  T.  V.  Anthony, 
of  Henry  Bath  &  Son,  is  the  chairman.  The  report 
for  1919  shows  that  labour  troubles  have  greatly  inter- 

fered with  operations.  The  strike,  mentioned  in  last 

year's  report,  terminated  in  July,  and  work  was  gradu- 
ally resumed  thereafter,  until  by  the  end  of  the  year 

the  monthly  production  had  risen  to  about  half  normal. 
The  output  of  copper  ore  during  the  year  was  436  tons 
and  of  pyrites  2,964  tons.  Transport  difficulties  were 
so  great  that  not  even  this  limited  output  could  be 
forwarded  to  buyers  with  any  regularity.  The  reserve 
at  December  31  was  estimated  at  5,785  tons  of  copper 
ore  and  35,560  tons  of  pyrites.  No  exploration  has 
been  done  lately  owing  to  scarcity  of  labour.  The 

demand  for  copper  ore  is  poor  and  the  company's stocks  are  accumulating.  On  the  other  hand  the  price 
of  pyrites  has  strengthened  and  has  compensated  to 
a  material  extent  for  the  heavy  increase  in  working 

costs.  The  company's  account  shows  a  loss  of  ;^3,696 
on  the  year. 

Esperanza  Copper  &  Sulphur.^ — Only  very  small 
profits  have  been  made  the  last  two  years  by  this  com- 

pany, which  took  over  in  1906  a  group  of  copper  and 
sulphur  mines  in  the  Huelva  district  of  Spain.  No 
dividend  has  been  paid  since  August,  1918,  when  5% 
was  paid  in  respect  of  the  preceding  year.  For  1918 
the  profit  was  /4,761  and  for  last  year  /2,039.  The 
directors  state  that  the  mine  was  shut  down  for  the  first 
six  months  of  the  past  year  owing  to  lack  of  shipments. 
The  ore  reserves  at  the  end  of  the  year  were  estimated 
at  882,000  tons. 

Village  Main  Reef. — The  report  of  this  company  for 
the  year  1919  shows  that  218,900  tons  was  melted, 
being  a  fall  of  46,800  tons  as  compared  with  the  year 
before.  The  net  profit  was  ^[^21,102.  The  dividend 
declared  absorbed  /47,200,  being  at  the  rate  2s.  per 
share.  The  ore  reserve,  including  shaft-pillars,  was 
estimated  at  December  21  at  284,180  tons  averaging 

6'3  dwt.  geld  per  ton.  As  no  more  ground  remains  to 
be  developed,  it  is  obvious  that  operations  will  soon 
cease.  As  recorded  last  year,  118,000  shares  in  Village 
Deep  were  distributed  among  shareholders. 
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EDITORIAL 
WE  have  received  a  copy  of  the  Register 

of  the  Associates  and  Old  Students  of 

the  Royal  School  of  Mines,  with  which  is 

bound  a  History  of  the  Royal  School  of  Mines. 

Owing  to  shortness  of  space  at  our  disposal 
we  are  obliged  to  postpone  an  adequate 
notice  until  next  month.  In  the  meantime 

we  record  that  the  volume  is  sold  at  the  Book- 
stall of  the  Imperial  College  Union,  Prince 

Consort  Road,  South  Kensington,  and  that  the 

price  is  15s.  to  members  of  the  Old  Students' Association  and  20s.  to  others,  in  both  cases 

post  free. 

IN  spite  of  much  adverse  criticism,  coming 
from  all  quarters,  the  Government  has 

persisted  with  the  Ministry  of  Mines  Bill,  and 
the  third  reading  was  carried  in  the  House  of 
Commons  on  July  29  by  a  majority  of  129 
votes  to  35.  The  final  debate  received  little 
attention  at  the  hands  of  the  parliamentary 

reporters,  and  consequently  the  average  news- 

paper reader  was  not  aware  -of  its  passage. 
Representativesofthe  Miners  Federation  have 

plainly  stated  that  there  are  clauses  in  the  Bill 
which  they  cannot  possibly  accept,  while  all 

societies  and  individuals  interested  in  non-fer- 

rous metal  mining  have  expressed  their  dis- 
satisfaction that  this  branch  of  mining  receives 

no  recognition  whatever.  The  discussion  of 
the  Bill  in  the  House  of  Lords  was  fairly  lively 

and,  on  one  minor  point,  the  Government  was 
defeated,  but  it  is  probable  that  the  Bill  will 
have  been  forced  through  Parliament  before 
this  paragraph  appears  in  print. 

A  book  on  Mr.  H.  C.  Hoover  and  his  work, 

published  by  Appletons,  of  New  York, 
and  written  by  a  Mr.  Vernon  Kellogg,  con- 

tains the  following  account  of  Mr.  Hoover's 
activities  at  Broken  Hill :  "  His  work  took 
him  back  to  Australia,  the  land  of  his  first 

notable  success,  but  this  time  into  South  Aus- 
tralia, instead  of  West  Australia.  Here  he 

took  personal  charge  of  a  large  constructive 

undertaking  in  connection  with  the  rehabilita- 
tion of  the  famous  Broken  Hill  mines.  These 

mines  were  in  the  inhospitable  wastes  of  the 
Great  Stony  Desert,  four  or  five  hundred 
miles  north  of  Adelaide,  the  port  city.  The 
living  and  working  conditions  on  the  desert 
were  a  little  worse  than  awful,  but  by  his 
technical  and  organizing  ability  he  brought  to 
life  the  two  or  three  abandoned  mines  that 
constituted  the  Broken   Hill  properties,  and 

adding  to  them  some  adjoining  lower-grade 
mines,  converted  the  whole  group  from  a  state 
of  great  unrealized  possibilities  into  one  of 

highly  profitable  actualities."  This  account 
reminds  us  of  the  schoolboy's  definition  of  a 
crab  as  a  "  red  fish  that  walks  backward." 
Except  for  the  fact  that  it  is  not  a  fish,  is  not 
red,  and  does  not  walk  backward,  it  was  quite 

a  good  definition. 

MANY  organizations  in  America  con- nected with  fire  extinction  recommend 

the  use  of  "flammable"  instead  of  "inflamm- 
able," owing  to  the  meaning  of  the  latter  word 

being  so  often  misunderstood  by  those  with 
defective  education.  These  societies  certainly 

have  a  just  grievance  against  the  old  word- 

creators,  who  gave  the  prefix  "in-"  two  en- tirely different  meanings.  Greater  trouble, 
would,  however,  arise  if  there  were  two  sets 
of  meanings  to  a  dangerous  word  of  this  sort. 

The  societies  concerned  may  be  advised  alter- 
natively to  give  the  dictionary  meaning  of  the 

word  "  inflammable"  on  all  their  printed  rules 
and  instructions. 

SOME  years  ago  there  was  a  discussion  in 
the  technical  press  with  regard  to  the  in- 

convenient size  and  weight  of  scientific  books, 
the  point  being  that  travellers  are  precluded, 

for  this  reason,  from  taking  an  adequate  refer- 
ence library  on  their  journeys,  or  for  their  use 

during  a  lengthy  sojourn  abroad.  This  ques- 
tion crops  up  again  with  the  present  cost  and 

scarcity  of  paper.  Substantial  economies 
could  be  secured  by  using  a  thinner  paper,  and 

employing  narrower  margins  and  a  smaller 

type.  Possibly  what  could  not  be  done  for 

purchasers'  convenience  before  can  now  be 
done  for  economy  for  the  benefit  of  the  pub- 

lishers. With  regard  to  margins  and  size  of 

type  another  question  arises.  Would  it  not 
be  possible,  when  issuing  notices  of  new  books, 
for  the  publisher  to  give  details  as  to  the  size 

of  the  actual  page  of  type,  of  the  spacing  be- 
tween lines,  and  of  the  denomination  of  type  ? 

On  perhaps  it  would  be  preferable  to  give  the 

number  of  pages  and  the  number  of  words  on 

each  page.  While  writing  this  note  we  have 

before  us  a  book  written  by  an  eminent  scien- 
tist and  favourably  reviewed  in  authoritative 

journals.  It  is  advertised  as  being  octavo  in 
size  and  containing  221  pages.  The  size  of 
the  paper  constituting  the  page  is  82  in.  by 
5i  in.,  but  the  space  covered  by  the  type  is 
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only  5i  in.  by  3  in.,  and  the  type  is  pica,  with 
the  lines  liberally  spaced.  The  paper  is  so 
stout  that  the  thickness  of  the  book  is  If  in. 
Thus  the  book,  though  bulky,  contains  a  very 
small  total  of  reading  matter,  far  short  of  the 

desires  and  requirements  of  the  earnest  stu- 
dent, and  is  correspondingly  disappointing  to 

the  buyer.  This,  of  course,  may  be  an  ex- 
ceptional case,  but  it  forms  an  excellent  ex- 

ample whereby  to  urge  the  argument  that 
more  exact  information  should  be  given  of 
new  books  by  the  publishers  and  that  less  paper 
should  be  thrown  to  waste. 

Mining  in  Ontario. 

In  this  issue  is  published  an  article  by  Dr. 

J.  Mackintosh  Bell  on  the  nickel-mining  in- 
dustry of  Sudbury,  Ontario.  In  the  Sep- 
tember issue  this  will  be  followed  by  another 

article  from  his  pen  dealing  with  Porcupine. 
These  articles  are  based  on  lectures  delivered 

by  the  author  earlier  in  the  year  at  Harvard 
University.  We  hope  to  be  able  to  publish 
in  subsequent  issues  other  articles  drawing 
attention  to  the  importance  of  Ontario  as  a 

metal-producing  province.  It  may  be  objected 
that  there  is  little  new  to  be  said  about  the 

Sudbury  district.  On  the  other  hand,  many 
readers  who  rely  on  the  files  of  the  Magazine 
for  their  information  will  be  glad  to  have  Dr. 

Bell's  concise  account  of  this  important  min- 
ing centre.  Dr.  Bell,  in  lecturing  before 

Harvard,  also  devoted  one  of  his  addresses 
to  Cobalt.  For  two  reasons  we  shall  not  re- 

produce this  lecture  in  our  pages  ;  firstly,  an 
article  by  Dr.  Bell  on  this  district  was  pub- 

lished in  the  Magazine  for  February,  1914, 
and,  secondly,  a  new  geological  survey  is  being 
made  of  the  district  by  Mr.  C.  W.  Knight 
for  the  Ontario  Bureau  of  Mines,  and  his  re- 

port will  form  the  basis  of  an  article.  The 
decision  to  have  a  new  survey  of  Cobalt  was 
prompted  by  the  change  in  the  position  of  the 
silver  market.  It  is  clear  that,  with  silver 
double  the  price  it  used  to  be,  taken  together 
with  the  many  metallurgical  improvements  of 
recent  years,  the  problem  of  payability  is  put 
in  quite  another  light.  It  is  probable,  there- 

fore, that  Mr.  Knight's  examination  will  lead 
to  important  accessions  of  mining  ground. 

It  is  claimed  by  many,  and  perhaps  rightly, 
that  at  the  present  time  Ontario  presents 
better  opportunities  for  prospecting  for  metals 

than  any  other  accessible  part  of  the  earth's 
surface.  While  not  going  so  far  as  to  adopt 
this  optimistic  view  in  its  entirety,  we  may 
safely  express  our  wonder  that  English  finan- 

cial houses  have  not  done  more  in  a  part  of 

the  British  Empire  so  near  to  our  doors.  At 
the  present  time  the  Mond  Nickel  Company 
and  the  British  America  Nickel  Corporation 
are  the  two  English  companies  that  conduct 
the  biggest  mining  operations  in  Ontario.  The 
Associated  Gold  Mines  of  West  Australia  has 

developed  the  Keisley  silver  mines  near  Cobalt, 
the  Kirkland  Lake  Proprietary  has  interests 

in  the  gold-mining  district  of  that  name,  and 
there  is  a  market  here  for  the  shares  of  the 
Mining  Corporation  of  Canada,  which  owns 
expiring  properties  at  Cobalt.  Just  recently 
English  participation  in  the  development  of 
the  Davidson  claims  has  been  secured  by  the 
Canadian  owners.  In  spite  of  vigorous  at- 

tempts in  the  early  days,  English  interests  in 
Porcupine  are  very  small.  It  is  commonly 
said  that  the  Whitaker  Wright  vagaries  in 
British  Columbia  left  a  settled  prejudice 
against  Canada  in  the  minds  of  those  who  can 
influence  capital  in  London.  Probably  the 
want  of  success  of  the  Mikado  gold  mine  in 
the  Lake  of  the  Woods  district  also  had  some- 

thing to  do  with  the  unpopularity  of  Ontario. 
More  recently,  too,  the  misadventures  of  the 
Kirkland  Lake  Proprietary  have  afforded 
causes  of  discouragement.  In  spite  of  these 
unfortunate  episodes,  it  can  confidently  be  said 
that  Ontario  deserves  closer  attention  than  it 
receives  on  this  side.  Those  who  have  read 

the  regular  letters  in  the  Magazine  from  a 
Toronto  correspondent  will  appreciate  the 
amount  of  solid  work  done  at  the  various  min- 

ing centres  in  Ontario,  and  will  have  some 
idea  of  the  chances  of  developments  in  these 

centres  and  of  the  probabilities  of  new  dis- 
coveries in  the  Pre- Cambrian  terrain  of  On- 

tario and  Manitoba. 

Union  Miniere  du  Haut  Katanga. 

The  directors'  report  for  1919  and  the  chair- 
man's speech  delivered  at  a  meeting  of  share- 

holders held  at  Brussels  were  of  exceptional 

interest,  as  they  indicated  that  this  great  enter- 
prise is  now  successfully  emerging  from  the 

long  period  of  disorganization  caused  by  the 
war.  From  the  information  given  by  the  board 
we  learn  that  during  the  year  36,000  tons  of 

smelting  ore  was  mined  at  the  Star  of  the  Con- 
go group,  123,000  tons  from  the  Kambove 

group,  and  30,000  tons  from  the  Likasi  group, 
and  that  the  copper  produced  from  this  ore 
was  23,028  tons,  a  yield  corresponding  to  an 
extractable  content  of  12i%  of  copper  in  the 
ore.  There  was  also  mined  360,000  tons  of 

concentrating  ore  and  327,000  tons  of  leach- 
ing ore,  both  being  stored  for  future  treat- 

ment.    A  concentrator,  having  a  capacity  of 



68 THE    MINING    MAGAZINE 

4,000  tons  per  day,  is  in  course  of  erection, 
and  it  is  expected  that  the  first  units  will  be 
ready  to  start  before  the  middle  of  next  year. 
The  experimental  leaching  plant  will  also  prob- 

ably be  completed  at  about  the  same  time.  As 
regards  prospecting  and  development,  ■  the 
scale  of  these  operations  is  about  to  be  con- 

siderably extended.  The  power  question  is 
beingcloselystudied, particularly  in  connection 

with  the  supply  of  current  for  refining  pur- 
poses, and  a  party  of  engineers  has  gone  to 

Katanga  with  a  view  of  preparing  hydro- 
electric schemes.  Attention  is  not  confined  to 

the  copper  deposits,  for  tin  deposits  have  also 
been  developed.  The  Busanga  mine  has 
reached  the  operating  stage,  and  a  production 
of  50  tons  of  tin  concentrate  per  month  is  ex- 

pected. Prospecting  for  tin  is  being  actively 
conducted  in  the  Kasonzo  district,  where  de- 

posits at  Kibole  and  Shiensi  are  giving  en- 
couraging results.  The  company  is  faced  with 

difficulties  arising  from  shortage  of  labour,  and 
the  questions  of  transport  and  fuel  supply  still 

loom  large,  but  these  matters  will  settle  them- 
selves in  time.  It  has  not  been  possible  to 

issue  a  statement  of  account  with  the  report 
for  1919,  chiefly  because  the  copper,  though 
sold  under  contract,  has  not  yet  been  realized. 
There  is  one  item  in  the  report  which  gives 
rise  to  an  unpleasant  feeling.  We  refer  to  the 
demand  of  the  British  revenue  authorities  for 

income  tax  and  excess  profits  duty.  It  will  be 
remembered  that,  on  the  invasion  of  Belgium 
and  the  threat  to  Brussels,  the  Union  Minifere 

accepted  the  hospitality  of  its  friends  in  Lon- 
don, and  during  the  war  shared  the  offices  of 

Tanganyika  Concessions.  The  tax-collector 
immediately  put  in  a  claim  on  the  ground  that 
the  company  was  trading  in  England,  and  after 
long  negotiation  the  matter  was  settled  on  the 
company  agreeing  to  pay  ;^300,000  in  full 
settlement.  No  doubt  it  may  be  said  that 
business  is  business  and  that  the  company  en- 

joyed the  privilege  of  British  protection,  but 
to  the  philosopher  and  the  cricketer  there  is 
something  repellent  about  this  action  of  the 
revenue  authorities.  With  regard  to  the  future 

of  the  company's  enterprise,  progress  will 
necessarily  be  slow  for  the  reasons  already 
given,  but  there  is  no  formidable  obstacle  to  the 

eventual  realization  of  the  company's  hopes 
and  expectations. 

University  Education  in  London. 

A  few  of  our  readers,  fortunately  a  very 
few,  have  allowed  themselves  to  believe  that 
we  are  unmindful  of  the  best  interests  of  the 
Imperial  College  of  Science  and  Technology 

and  the  Royal  School  of  Mines,  or  even  that  we 
are  inimical  to  their  progress  and  development. 
This  is  the  impression  they  have  received  by 
reading  our  editorial  last  month,  wherein  we 
recommended  these  institutions  to  come 

wholly  under  the  banner  of  London  Uni- 
versity. It  is  probable  that  this  belief  or 

impression  is  more  fancied  than  real,  and  has 
been  aroused  largely  by  disappointment  at 
our  attitude  ;  nevertheless,  owing  to  its  exist- 

ence it  is  desirable  to  refer  to  the  subject 
again.  It  is  quite  a  mistake  to  suppose  that 
we  have  any  prejudice  in  the  matter.  No 
one  has  a  higher  esteem  for  the  staff,  associ- 

ates, and  course  of  study  of  the  Royal  School 
of  Mines  than  we  have  ;  our  only  disagree- 

ment is  in  relation  to  the  policy  adopted  in 

seeking  university  advantages.  The  Gov- 
ernm.ent,  other  London  educational  establish- 

ments, and  the  great  majority  of  educationists 
in  this  country  and  abroad  are  against  the 
Imperial  College  becoming  an  independent 
university,  holding  that  it  should  be  an  integral 
part  of  the  university  already  in  existence. 
In  consideration  of  this  position,  why  carry 
on  an  agitation  that  appears  to  have  little 
chance  of  success  ?  Why  not  accept  the 
ofter  already  at  hand  ?  This  offer,  from 
London  University,  is  no  mean  one.  The 
wonder  to  us  is  that  those  m  authority  at  the 
Imperial  College  have  not  accepted  it  with 
avidity  long  ago.  As  regards  the  relative 
qualities  of  degrees,  everyone  knows  perfectly 
well  that  the  London  M.A.,  D.Sc,  and  M.D. 
stand  out  in  a  class  by  themselves,  and  are 
more  highly  prized  than  the  degrees  of  either 
the  old  universities  or  of  those  more  recently 
established.  To  our  way  of  thinking,  it 
should  be  regarded  as  an  inestimable  privilege 
to  be  offered  a  participation  in  such  degrees. 

An  opportunity  now  arises  for  a  reconsider- 
ation of  the  position  of  London  University 

and  the  Imperial  College.  This  opportunity 
is  provided  by  the  prospective  remodelling 
of  the  teaching  functions  of  the  former  and 
the  erection  of  suitable  buildings  therefor. 
The  Government  has  offered  ground  in 
Bloomsbury,  between  the  British  Museum 
and  University  College,  for  these  purposes,  but 
the  space  is  cramped  and  the  neighbourhood 
and  surroundings  are  not  conducive  to  quiet 
contemplation  or  concentrated  study,  and  the 
Senate  of  the  University  has  accordingly 
asked  for  time  for  consideration.  In  the 
meantime  Professor  Flinders  Petrie  has  made 

the  suggestion  that  the  University  should 
acquire  the  Kenwood  estate  lying  between 
Highgate  and  Hampstead.     Those  of  us  who 
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know  our  London  are  charmed  with  this 

suggestion.  For  years  the  future  of  this 
beautiful  stretch  of  rolHng  woodland  has  been 
in  doubt,  causing  much  anxiety  to  lovers  of 
nature.  It  could  not  be  put  to  better  use 
than  to  provide  a  healthy  and  restful  home 
for  a  University,  and  Professor  Flinders 

Petrie's  suggestion  will  accordingly  receive  a 
large  share  of  support.  The  ultimate  decision 
with  regard  to  the  locale  of  the  new  Univer- 

sity buildings  has,  however,  no  bearing  on  the 
question  now  under  discussion. 

Government  Extravagance. 

The  circular  letter  sent  to  the  press  by  a 
number  of  business  men,  asking  the  public  to 

take  active  steps  to  stop  the  extravagant  ex- 
penditure on  the  pirt  of  the  Government  and 

local  bodies,  deserves  the  careful  consideration 
of  the  whole  nation.  It  is  not  necessary  to 
reproduce  it  here,  for  everybody  has,  no  doubt, 
already  read  it,  but  a  few  supplementary 

questions  may  be  asked  and  additional  com- 
ments made.  Is  it  really  necessary  to  provide 

dress  clothes  for  the  army  ?  Where  is  the 
money  coming  from  to  build  the  premises  and 

pay  the  extra  teachers  if  board-school  educa- 
tion is  extended  for  another  four  years  ? 

What  is  the  good  of  appointing  legions  of 
medical  inspectors  with  undefined  duties  ? 
Why  should  not  the  railways  be  allowed  to 
manage  their  own  affairs  ?  Why  should  men, 
or  groups  of  men,  who  are  clever  enough 
to  increase  their  businesses,  be  reduced  to  the 
common  level  of  humanity  by  being  raided  by 
the  income-tax  man  and  the  collector  of 
excess-profits  duty  ?     And  so  on. 

The  removal  of  all  these  absurdities  will 

only  be  effected  when  the  principle  of  nationali- 
zation of  industries  is  rejected.  The  State  or 

other  public  body  should  never  engage  in 
business  if  a  private  person  or  company  is 
willing  to  undertake  the  work.  In  that  way, 
costs  of  operation  will  be  greatly  reduced, 
and  the  wants  of  the  public  will  be  better 
considered.  If  the  head  of  an  enterprise  relies 
for  his  profits  on  his  successful  work,  he  will 
take  care  to  make  it  pay  and  at  the  same  time 
please  his  customers.  On  the  other  hand,  the 

head  of  a  government  or  parochial '  business" 
department  does  not  have  to  exercise  his  wits 
to  make  things  pay,  for  he  can  fall  back  on 
the  taxes  or  rates  in  case  of  disaster.  Nor  is 

it  any  use  calling  for  a  "  business  govern- 
ment," for  the  business  man  who  is  effective 

when  working  on  his  own  responsibility  soon 
degenerates  and  becomes  careless,  and  in  any 
case  he  would  be  blocked  by  the  irremovable 

staff  under  him.  Whenever  a  business  enter- 
prise is  nationalized  inefficiency  flourishes. 

The  telephone  is  an  example  of  fatuous  in- 
competence. But  for  Henniker  Heaton,  the 

Post  Office  would  always  have  been  a  monu- 

ment of  "  it-can't-be-done,"  and  now  that  he 
is  gone  it  is  rapidly  relapsing.  The  Metro- 

politan Water  Board  has  not  given  us  a  bet- 
ter or  cheaper  supply  than  the  New  River 

Company.  The  borough  electric  light  and 
tramway  systems  are  not  such  good  servants 
to  the  public  as  similar  organizations  under 
private  control.  In  addition  to  the  advantage 
of  economy  accruing  to  the  community  when 
business  enterprises  are  taken  out  of  the  hands 
of  public  bodies,  there  is  also  the  benefit  that 
those  in  charge  of  the  enterprises  are  subject 
to  effective  criticism  and  pressure  from  the 
public  bodies.  To  put  it  in  colloquial  language, 
it  is  best  altogether  that  the  public  body 
should  not  undertake  these  businesses,  but 
see  that  the  other  fellows  do  their  duty.  The 
borough  councils  have  other  operations  under 
their  control  which  are  not  sought  by  the 
business  men,  as  not  being  of  a  profitable 
nature ;  for  instance,  dust  and  sewage  disposal 
and  road  paving.  But  in  these  cases  it  is  just 
as  necessary  to  seek  economy  by  cultivating 
competitive  contracts,  instead  of  creating 
official  departments  for  undertaking  the  work. 

So  much  for  the  public  spending  depart- 
ments. When  the  public  collecting  depart- 

ments are  considered,  another  problem  arises. 
All  the  money  required  for  the  spenders  has 
to  come  out  of  the  pockets  of  somebody  else. 

There  is  no  such  thing  asthe  spontaneous  crea- 
tion of  funds,  no  beneficent  abstraction  welling 

forth  credits.  It  seems  absurd  to  have  to  say 

this  ;  yet  as  a  matter  of  fact  ninety-nine  out  of 
every  hundred  people,  including  both  ordinary 
folks  and  Government  employees,  have  an 
idea  that  the  State  can  provide  such  funds 
without  touching  the  individual.  So  it  has  to 
be  reiterated  that  every  pound  extracted  from 
the  individual  causes  a  corresponding  con- 

traction of  his  spending  powers ;  that  every 
pound  collected  as  excess  profit  duty  restricts 
expansion  of  business  to  that  extent,  raises 

the  price  of  money,  and  causes  the  manufac- 
turer to  increase  his  prices  or  depreciate  the 

quality  of  his  goods.  Heavy  taxation  is  one 
of  the  factors  in  the  so-called  vicious  circle, 
the  others  being  scarcity  of  materials,  suppres- 

sion of  competition,  and  the  indolence  of  the 
worker.  Here  it  may  be  said  that  the  appli- 

cation of  the  logicians'  "vicious  circle"  to  the 
continuous  chase  of  wages  and  cost  of  goods 

is  not  a  particularly  happy  one.     A  "  vicious 
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spiral "  would  be  a  preferable  term,  in  tliat  it 
involves  the  recognition  of  a  definite  point 

of  origin,  and  indicates  an  ever-widening 
radius  at  each  turn  of  the  whirligig. 

It  may  be  objected  that  the  question  of 

public  extravagance  has  nothing  to  do  with 

mining  and  metallurgy.  A  moment's  thought, 
however,  will  reveal  the  connection.  With 
trade  in  a  condition  of  stagnation,  the  demand 
for  industrial  metals  will  decrease,  and  with 

high  costs  their  extraction  from  the  ores  will 
become  unprofitable.  It  is  clearly  the  duty 

of  the  mining  engineer  and  everyone  connect- 
ed with  minmg  to  fight  the  forces  that  cripple 

the  industries  of  the  world. 

The  Study  of  British  Minerals. 
Elsewhere  in  this  issue  Mr.  J.  D.  Kendall 

discusses  some  aspects  of  the  structural  geo- 
logy of  the  English  Lake  District  as  it  affects 

the  distribution  of  lead,  zinc,  copper,  and  iron 

ores.     If  the  author's  theories  as  to  the  origin 
of  the  ores  do  not  satisfy  some  of  the  modern 
scientific   petrologists,   they   are   at  any   rate 

based  on  long  observation  and  intimate  know- 
ledge of  the  ore  deposits  and  they  have  proved 

useful  in  practice.     Whether  the  theories  are 
acceptable  or  not,  the  present  paper  will  serve 
to  draw  attention  to  the  desirabiUty  of  making 
a  new  geological  and  petrological  survey  of 

many  parts  of  the   British   Isles  where  lead, 

copper,  zinc,  and  iron  mmerals  are  known  to 
exist.      During  the  war  inquiry  was  made  into 

the  kingdom's  resources  as  regards  these  miner- 
als by  a  number  of  our  leading  mining  engi- 

neers on  behalf  of  the  Ministry  of  Munitions, 
but  the  object  was  rather  to  seek  immediate 
supplies  at  any  cost  than  to  study  the  subject 
from  the  scientific  standpoint.     The  fact  that 

Dr.  J.  S.  Flett  has  recently  been  appointed  di- 
rector of  the  Geological  Survey  points  to  the 

possibility  that  the  non-ferrous  metals  will  re- 
ceive closer  attention  than  in  the  past.     Corn- 

wall has  been  covered  fairly  well  by  the  Sur- 
vey, though  the  ore  deposits  have  not  as  a  rule 

been  treated  from  the  point  of  view  of  the  min- 
ing man  and  the  structural  geology  has  not  al- 

ways been  based  on  underground  observations. 
Derbyshire  and  Flint  have  formed  the  subjects 
of  Memoirs,  and  Clifton  Ward  wrote  one  on 

the  Lake  District  in  1875.     With  the  excep- 
tion of  the  Flint  deposits  the  Welsh  resources 

of  non-ferrous  ores  have  been  neglected  by  the 

Survey.     Sir  Andrew  Ramsay's  great  volume 
on  the  geology  of  North  Wales  entirely  ignores 

the  metals  ;  in  fact  the  word  "  ore  "  does  not 
occur  once.     Other  parts  of  the  British  Isles 
have  received  just  as  scant  attention.     The 

best  modern  scientific  study  of  British  lead 
and  zinc  deposits  was  done  about  ten  years  ago 

by  the  late  Dr.  A.  M.  Finlayson.  His  contri- 
butions on  the  paragenesis  of  these  minerals 

to  the  Quarterly  Journal  of  the  Geological 
Society  and  to  Economic  Geology  showed 
great  insight,  and  his  untimely  death  in  the 
war  robbed  geological  science  of  a  promising 
pupil.  His  work  in  this  connection  was  in  the 
nature  of  a  holiday  task,  and  this  feature  of  his 
method,  if  adopted  in  other  quarters,  would  go 
far  to  solve  the  oppressive  question  of  cost. 
It  is  usually  said  that  public  money  would  be 

well  invested  if  applied  liberally  to  the  pur- 

poses of  the  Geological  Survey.  But  nowa- 
days there  is  no  chance  of  such  funds  being 

forthcoming,  and  unless  Dr.  Flett  can  make 
his  present  allowances  cover  the  cost  of  the 
new  work,  reliance  must  be  placed  on  the 
amateur  or  on  the  professional  geologist  who 
takes  the  work  as  a  holiday  task. 

With  regard  to  Mr.  Kendall's  theory  of  the 
origin  of  these  ores,  we  note  that  he  ignores 
the  existence  of  magmatic  waters  and  attri- 

butes the  formation  of  metalliferous  solutions 
to  the  contact  of  magmatic  emanations  with 
circulating  meteoric  waters.  It  is  so  much  the 

fashion  nowadays  to  suppose  that  these  metal- 
liferous solutions  are  part  of  a  residual  mother 

liquor  that,  as  we  have  said,  many  modern 

petrologists  will  be  inclined  to  give  Mr.  Ken- 
dall less  than  his  due.  For  ourselves  we  con- 
fess we  have  never  been  particularly  convinced 

as  to  the  validity  of  the  magmatic  water  theory. 
The  fact  that  mica  contains  an  atom  of  hy- 

drogen does  not  outweigh  the  existence  of  a 
critical  point  for  water.  The  theory  vaguely 
mentions  water  as  a  terminal  product,  but  this 
does  not  really  elucidate  matters.  Water 
would  have  to  exist  in  some  entirely  different 
form  from  that  with  which  we  are  acquainted 

before  it  could  assume  the  functions  of  a  mag- 

matic mother  liquor.  In  the  absence  of  know- 
ledge of  any  such  form  of  existence  it  is  per- 

missible to  give  Mr.  Kendall's  view  every 
consideration. 

Another  interesting  point  in  connection 

with  Mr.  Kendall's  theory  is  that  which  relates 
to  the  solubility  of  certain  metals  in  each  other. 
Mr.  W.  H.  Emmons  has  drawn  attention  to 

the  solubility  of  silver  in  other  metals  as  affect- 

ing the  question  of  its  occurrence  in  associa- 

tion with  lead  and  copper,  but  Mr.  Kendall's 
note  is  of  wider  significance,  for,  in  conjunc- 

tion with  his  magmatic  theory,  it  goes  far  to 
explain  the  existence  of  so  many  deposits  of 
complex  and  intimately  mixed  sulphides.  His 
idea  is  worthy  of  development  in  greater  detail. 
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Introductory. — The  fear  of  further  con- 

flagrations arising  from  the  power  of  Bolshe- 
vik Russia,  and  also  the  threatened  develop- 

ment of  revolution  in  Ireland,  are  combining 
to  cause  a  set-back  in  new  business.  Dearer 

money  and  the  renewed  fall  in  American  ex- 
change are  also  adverse  features  of  the  situa- 

tion. The  manufacturers  are  making  an  en- 
deavour to  induce  the  Government  to  reduce 

the  forces  of  bureaucracy  and  to  put  a  severe 
restriction  on  public  expenditure.  For  the 
next  month  or  two,  however,  we  may  expect 
the  usual  seasonal  relaxation  in  business,  and 
no  new  active  move  can  be  undertaken  until 
October.  As  regards  the  metal  market,  it 
will  be  observed  from  the  tables  in  our  statis- 

tical pages  that  the  prices  of  gold,  silver,  and 
tin  are  slowly  creeping  up  again.  It  is  sup- 

posed by  those  who  usually  know  something 
of  the  intimate  dealings  among  speculators 
that  arrangements  have  been  made  for  another 
advance  in  tin,  but  we  cannot  vouch  for  the 
correctness  of  this  surmise. 

Transvaal. — The  Rand  is  troubled  by  a 
new  labour  demand.  This  time  the  engine- 
men  at  the  mines  are  threatening  to  strike  un- 

less their  demand  for  double  pay  for  Sunday 
work  is  granted.  This  point  has  been  under 
argument  for  some  time,  and  the  Chamber  of 
Mines  has  consistently  refused  an  advance. 

The  property  of  Randfontein  Deep  is  to  be 
acquired  by  Randfontein  Central  in  exchange 
for  250,459  new  £l  shares  in  the  latter  com- 

pany. The  Deep  company  when  first  formed 
worked  the  Battery  Reef,  but  ten  years  ago 

started  two  vertical  shafts  in  the  hope  of  cut- 
ting the  Randfontein  Reef  in  depth.  These 

were  sunk  to  2,083  ft.  and  1,650  ft.,  and  then 
the  funds  gave  out.  The  operations  of 
Randfontein  Central  have  been  upset  by  the 
collapse  of  the  old  Robinson  shaft,  and  the 
output  will  be  affected  until  the  new  north 
vertical  shaft  comes  into  commission  in 
October. 

At  Modderfontein  B  the  new  200  drill  com- 
pressor started  in  June,  and  by  its  means  it 

will  be  possible  to  substantially  increase  the 
output  of  ore. 

The  Daggafontein  company  announces  that 
No.  2  shaft  reached  the  reef  on  August  3  at  a 
depth  of  3,948  ft.  At  the  point  of  intersection 

the  reef  averages  26T  dwt.  over  14'5  in.  The 
company  is  requiring  further  working  capital. 

The  Sub-Nigel  company,  operating  in  the 
Heidelberg  district,  reports  that  in  the  21st 

level,  west  from  the  new  vertical  shaft,  the  ore 
averages  19  dwt.  per  ton  over  a  width  of  42  in. 

Rhodesia. — An  abstract  of  the  yearly  re- 

port of  Rhodesia  Broken  Hill  is  given  else- 
where in  this  issue,  and  a  report  is  also  given 

of  the  speech  of  the  chairman,  Mr.  Edmund 
Davis,  at  the  meeting  of  shareholders.  It  is 
gratifying  to  be  able  to  record  that  a  net  profit 
of  ;^100,889  was  made,  out  of  which  the  first 
dividend,  absorbing  ;^35,000,  or  10%,  will  be 
paid.  Presumably  out  of  the  balance  a  heavy 
claimforexcess  profits  duty  will  have  to  be  met. 

The  metallurgical  plant  at  the  Cam  &  Mo- 
tor has  been  reorganized,  dry -crushing  and 

roasting  being  eliminated  and  wet-crushing 
and  flotation  substituted.  It  is  expected  that 

the  plant  will  be  re-started  in  October  on  a 
basis  of  15,000  tons  per  month. 

Central  Africa. — Orders  in  Council  have 
been  issued  to  the  effect  that  in  future  Ger- 

man East  Africa  is  to  be  known  as  Tangan- 
yika Territory,  and  British  East  Africa  as 

Kenya  Territory. 
West  Africa. — The  latest  progress  report 

from  Prestea  Block  A  shows  that  a  cross-cut 
to  the  lode  on  the  12th  level  passed  through 

160  in.  of  ore  averaging  ir9dwt.  Two  pre- 
vious cross-cuts  had  shown  ore  averaging  10 

dwt.  over  236  in,  and  ir9  dwt,  over  207  in. 
The  lode  has  now  been  developed  for  629  ft. 
from  the  shaft  on  this  level,  and  the  average 

assay-value  is  9'8  dwt.  over  127  in.  This  body 
of  ore  is  probably  a  new  lens  first  found  on  the 
level  above,  where  its  length  was  270  ft.  aver- 

aging 9'5  dwt,  over  122  in.  These  results  ap- 
pear at  first  sight  to  be  good,  but  unfortunately 

the  ore  is  refractory  and  the  cost  high,  so  that 
there  is  little  or  no  margin  of  profit. 

Owing  to  difficulties  with  the  Inland  Rev- 
enue authorities,  the  directors  of  Fanti  Con- 

solidated have  decided  to  abandon  the  flotation 

of  a  subsidiary  company  to  handle  the  man- 
ganese deposits  in  West  Africa,  and  the  de- 

velopment will  be  done  by  the  company  itself. 
For  this  purpose  128,880  shares  of  the  nominal 
value  of  8s,  are  to  be  issued  at  16s.  The  com- 

pany has  made  a  contract  for  the  delivery  of 
100,000  tons  of  manganese  ore  per  year  for  a 
period  of  five  years,  renewable  for  two  further 
terms  of  five  years.  The  contract  is  arranged 
in  such  a  manner  that  the  company  is  guaran- 

teed a  minimum  profit  of  7s.  6d.  per  ton. 

Nigeria. — The  market  has  been  consider- 
ably disconcerted  by  the  announcement  that 

Tin    Areas    of    Nigeria    is    about   to   issue 
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;^250,000  convertible  debentures.  This  com- 
pany, when  under  the  direction  of  the  late  Mr. 

Assheton  Leaver,  did  a  substantial  business  in 

Nigeria,  and  was  gradually  extending  its  many 
trade  ramifications,  the  tin  business  becoming 

a  comparatively  unimportant  item  in  the  pro- 
gramme. Last  year  the  capital  was  increased 

by  the  issue  of  1,200,000  new  5s.  shares  at 

7s.  each,  and  plans  were  laid  for  changing  the 

name  of  the  company  to  the  British  West 

African  Corporation.  The  cause  of  this  sud- 
den change  in  the  financial  position  can  only 

be  surmised  to  be  over-trading  at  a  time  when 

the  prices  of  products  are  slumping. 
Announcement  is  made  that  Wardens  of 

Mining  Districts  are  to  be  appointed  in  Ni- 
geria, with  duties  akin  to  those  in  Australia. 

This  arrangement  will  greatly  facilitate  official 

mining  business  and  should  help  in  establish- 
ing a  settled  policy  with  regard  to  labour. 

Particulars  of  this  new  move  are  awaited  with 
interest. 

Australasia. — There  is  now  more  hope  for 

a  resumption  of  work  at  Broken  Hill,  for  the 

miners'  delegates  have  agreed  to  a  joint  con- 
ference under  the  chairmanship  of  a  nominee 

of  the  Governments  of  the  Commonwealth 
and  New  South  Wales. 

A  cabled  summary  of  the  report  of  the 
Mount  Morgan  Gold  Mining  Co.  for  the  year 
ended  May  30  states  that  294,485  tons  of  ore 
was  mined,  of  which  175,658  tons  went  to  the 
concentrator,  where  67,836  tons  of  concentrate 

was  produced,  while  the  remainder  went  direct 
to  the  smelter.  At  the  smelter  there  was 
treated  110,699  tons  of  ore  and  58,150  tons  of 
concentrate,  for  a  yield  of  5,880  tons  of  copper 
and  80,578  oz.  gold.  At  the  close  of  the  period 
under  review  4,432  tons  of  copper  was  unsold 
or  in  course  of  refining.  The  dividends  dis- 

tributed absorbed  ̂ 150,000,  being  at  the  rate 

of  1 5%.  Experiments  in  connection  with  roast- 
ing and  leaching  have  been  discontinued,  as  it 

was  found  that  the  capital  outlay  on  plant 
would  not  be  warranted  by  the  savings  prom- 
ised. 

The  Mount  Lyell  Mining  &  Railway  Co. 
has  sold  its  control  of  the  Mount  Read  &  Rose- 
bery  Mines  company  to  the  Electrolytic  Zinc 
Company  of  Australia.  This  policy  has  been 
adopted  owing  to  the  many  difficulties  in  the 
way  of  erecting  a  metallurgical  plant  to  treat 
the  ores.  It  was  originally  intended  to  start 
works  on  much  the  same  lines  as  those  belong- 

ing to  the  Electrolytic  company  near  Hobart, 
Tasmania,  but  the  greatly  increased  cost  of 
such  a  plant  and  the  difficulty  of  raising  the 
necessary  capital  have  prevented  the  scheme 

coming  to  fruition.  The  Electrolytic  company 
is  to  increase  its  capital  from  /Tl, 000, 000  to 

;^2, 500,000,  divided  into  equal  amounts  of  or- 
dinary and  preference  shares,  and  1,050,000  of 

the  latter  are  to  be  issued  to  provide  further 
working  capital.  The  terms  of  sale  of  the 
Mount  Read  &  Rosebery  property  are  the 
issue  of  350,000  of  the  new  ordinary  shares 
and  the  right  to  subscribe  at  par  for  150,000 
preference  shares.  Particulars  of  these  mines 
were  given  in  the  Magazine  for  February,  1919. 

A  few  months  ago  South  Kalgurli  Consoli- 
dated announced  a  great  improvement  in  the 

results  of  development.  Since  then  a  large 

amount  of  high-grade  ore  has  been  disclosed 
on  the  15th  level.  Exploratory  work  is  to  be 
conducted  with  a  view  of  testing  the  continuity 
of  the  lens  in  both  upward  and  downward 
directions. 

The  Kalgurli  company  announces  that  it  has 
sent  an  engineer  to  South  America  to  inspect 
dredging  properties  on  which  an  option  has 
been  obtained. 

Malaya. — Last  May  we  mentioned  that 
there  had  been  an  extraordinary  boom  in  Mel- 

bourne in  shares  in  the  Badak  Syndicate,  which 

reported  high  results  of  boring  at  Jenari,  in  the 
State  of  Kedah.  News  is  now  published  of 
the  results  of  independent  bores.  It  is  stated 

that  not  one  of  eighty  holes  has  given  satisfac- 
tory results.  The  vendor  has  taken  up  the 

challenge  and  says  he  is  prepared  to  go  back 

to  the  property  and  investigate.  In  the  mean- 
time the  ;^10  shares,  which  had  boomed  to 

.^2,000,  are  now  quoted  at  Is.  2d. 
India. — As  announced  recently,  it  has  been 

proposed  that  the  Bawdwin  lead-zinc-copper- 
silver  mines  in  Burma  should  be  transferred 

to  a  new  company  called  the  Burma  Corpora- 
tion, Ltd.,  registered  at  Rangoon.  The  capital 

of  this  company  is  20,000,000  shares  of  10 
rupees  each,  and  of  these  shares  13,541,682 
would  be  issued  to  Burma  Mines,  Ltd.,  as 

purchase  price.  Burma  Mines,  Ltd.  (an 

English  company),  has  967,263  issued  shares 
of  £l  each,  of  which  the  English  company, 
Burma  Corporation,  Ltd.,  holds  964,499, 
which  is  also  the  figure  representing  its  own 

issued  capital.  The  scheme  provides  that  the 

English  Burma  Corporation  shall  go  into 

liquidation  and  distribute  its  holding  in  Bur- 
ma Mines  among  its  own  shareholders,  and 

that  Burma  Mines  should  subsequently  liqui- 
date and  distribute  shares  in  the  Indian  Burma 

Corporation  among  its  own  shareholders.  The 
new  Burma  Corporation  is  to  issue  ;^1,000,000 
8%  convertible  debentures  for  the  purpose  of 

providing  funds  for  extending  and  completing 



AUGUST,    1920 73 

the  plant,  thus  freeing  future  profits  for  divi- 
dend purposes.  The  subscription  of  the  whole 

of  the  issue  has  been  guaranteed  by  the 
National  Mining  Corporation,  for  whom  Mr. 
J.  A.  Agnew  has  made  a  comprehensive  report 
on  the  Bawdwin  enterprise.  As  we  gave  an 
outline  of  the  concentration  problem  in  De- 

cember, 1918,  and  of  the  metallurgical  pro- 
gramme in  November,  1919,  we  need  not 

review  Mr.  Agnew's  report  here.  The  re- 
serves, proved  and  probable  to  a  depth  100  ft. 

below  the  lowest  level,  at  December  31  last 

are  calculatedas  follows  :  High-grade  lead-zinc 
ore,  4,157,462  tons  averaging  267%  lead, 

18'8%  zinc,  0'4%  copper,  and  23'9  oz.  silver 
per  ton  ;  high-grade  ore  high  in  copper, 

335,681  tons  averaging  12'8%  lead,  77%  zinc, 
1 1%  copper,  and  23' 1  oz.  silver  ;  low-grade  ore 
in  the  Chinaman  ore-body,  1,600,000  tons 

averaging  7'5%  lead,  4'8%  zinc,  0'2%  copper, 
and  5'1  oz.  silver  ;  low-grade  gossan,  1,600,00 
tons  averaging  5%  lead  and  5  oz.  silver.  This 
ore  is  sufficient  to  last  for  ten  years  at  the  in- 

tended rate  of  extraction.  A  200  ft.  possible 

extensionof  the  high-grade  lead-zinc  ore-bodies 
would  give  974,000  tons  taken  at  28%  lead, 
14%  zinc,  1%  copper,  and  24  oz.  silver.  As 
regards  depth,  the  geologists  say  they  expect 
that  when  the  rhyolite  country-rock  gives  way 
to  sedimentaries  the  width  of  the  ore  will  be- 

come much  less  and  the  lode  will  become  of 

the  ordinary  fissure  type.  Judging  by  informa- 
tion available  relating  to  pitch  and  faulting,  the 

sedimentariesarenotlikely  tobereached  as  soon 
as  was  at  one  time  expected.  At  the  meeting 

of  shareholders  of  the  English  Burma  Corpora- 
tion, called  to  sanction  the  liquidation,  Mr.  R. 

Tilden  Smith  raised  considerable  opposition. 
He  demanded  a  poll,  the  result  of  which  will 
not  be  declared  until  the  23rd  inst.  Mr.  Til- 

den Smith  was  one  of  the  original  developers 
of  the  Bawdwin  property,  and  has  always  held 
or  controlled  large  blocks  of  shares.  The  poll 
will  disclose  the  extent  of  his  following,  a 

mystery  to  everybody  outside  the  board-room. 
It  is  quite  possible  that  the  result  of  the  poll 
may  upset  the  plans  outlined  above. 

The  Ooregum  mine  is  in  the  fortunate  posi- 
tion of  being  able  to  supply  funds  for  addi- 

tional capital  expenditure  out  of  its  own  ore 
reserves  without  at  the  same  time  reducing  its 

rate  of  dividend.  It  is  estimated  that  ̂ "40,000 will  be  required  during  the  current  year  for 
continuing  the  sinking  of  the  deep  vertical 
shaft,  and  ̂ 30,000  for  providing  an  internal 
electric  hoist,  air-compressor,  ventilating  fan, 
etc.  Owing  to  the  greatly  increased  assay- 

values  in  Oakley's  section,  to  which  attention 

was  drawn  in  the  yearly  report  published  in 
May,  it  is  possible  to  extract  richer  ore  and  to 
increase  the  monthly  output  by  800  oz.,  be- 

ginning in  July. 
After  being  out  of  the  dividend  list  for  a 

dozen  years,  the  Balaghat  has  once  more  re- 
sumed distributions,  the  amount  being  at  the 

rate  of  10%  on  the  95,400  preference  shares  of 
10s.  each. 
Cornwall. — As  mentioned  last  month,  a 

committee  of  shareholders  was  formed  for  the 

purpose  of  investigating  the  position  of  things 
at  Calloose.  Three  members  of  this  committee 

were  deputed  to  visit  the  properties,  and  they 

called  in  an  independent  Cornish  mining  en- 
gineer to  advise  them.  We  are  informed  that 

the  reports  made  by  these  gentlemen,  as  a  re- 
sult of  their  investigations,  are  quite  unprint- 

able. We  quite  believe  it.  As  James  Fawn 
used  to  sing  : 

There  ain't  a  word,  not  a  naughty  word, 
That's  strong  enough  to  suit  me,  don't  you  know; 

But  I  give  you  my  word. 
That  if  there  was  a  word, 

'Twould  be  a  treat  to  hear  me  let  it  go. 

The  lines  don't  scan  and  the  grammar   and 
construction  are  shocking,  but  the  verse  is  good 
enough  for  Calloose. 

In  February, mention  wasmadeoftheflotation 
of  the  Kingsdown  (Hewas  Water)  Tin  Mines, 

Ltd.,  formed  to  reopen  shallow  mines  south- 
west of  St.  Austell.  Developments  have  been 

continued  steadily.  The  main  shaft  has  been 
sunk  to  203  ft.,  and  driving  has  been  done 
along  two  lodes,  at  depths  of  150  ft.  and  120 
ft.  respectively.  At  the  former  the  width  is 
2  ft.,  and  ore  averaging  50  to  60  lb.  of  black 
tin  per  ton  has  been  raised  ;  at  the  latter  the 
lode  is  4  ft.  wide  and  averages  35  lb.  Cross- 
cutting  is  in  hand  to  intersect  two  other  lodes. 
The  Ventonwyn  property  adjoining  has  been 
acquired  on  option;  this  is  believed  to  contain 
continuations  of  the  Kingsdown  lodes  in  addi- 

tion to  the  known  lodes.  Messrs.  Pawle  & 
Brelick  are  the  consulting  engineers. 

The  Royal  Cornwall  Polytechnic  Society  is 
to  hold  its  seventy-fourth  exhibition  at  the 
Public  Rooms  Building,  Camborne,  from  the 

14th  to  the  18th  of  September.  Communica- 
tions with  regard  to  space,  etc.,  should  be  ad- 

dressed to  the  secretary,  Mr.  E.  W.  Newton, 
Pendarves  Road,  Camborne.  Naturally  the 
exhibits  will  be  very  largely  devoted  to  mining, 
metallurgy,  and  general  engineering. 

British  Oil.— English  Oilfields,  Ltd.,  which 

is  exploiting  the  oil-shales  of  Norfolk,  has  is- 

sued a  circular  intended  tocombat"the  various 
rumours  current  to  the  disadvantage  of  the 

company,"  which  the  directors  say  "must  have 
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emanated  from  persons  at  one  time  in  the 

company's  employ."  This  is  a  left-handed 
sort  of  excuse,  for  persons  that  have  been  in  a 

company's  employ  usually  know  a  good  deal 
of  what  is  going  on.  The  best  way  to  combat 
these  rumours  is  to  issue  a  report  on  the  pro- 

perties made  by  some  well-known  oil  engineer 
after  full  personal  investigation.  This  is  what 
we  suggested  last  February. 

Lord  Cowdray  has  made  further  public  re- 
ference to  his  oil  ventures  in  Derbyshire  and 

Scotland.  With  regard  to  the  Hardstoft  bore, 
he  said  it  was  as  productive  as  the  average 
American  bore,  and  that  the  quality  of  the  oil 
was  equal  to  the  best  Pennsylvania  product. 
He  hoped  that  by  the  end  of  the  year  the 
whole  of  the  test  wells  would  be  completed. 

He  said,  however,  that  until  the  law  as  regards 
royalties  was  amended,  it  was  impossible  for 
him  to  proceed  in  the  matter  of  production. 
As  usual,  the  Government  stands  in  the  way, 
and  refuses  to  give  any  decision  as  to  its  policy 
with  regard  to  royalties. 

United  States. — The  delay  in  the  negoti- 
ations for  the  sale  of  the  mines  and  smelters 

of  the  Arizona  Copper  Company  to  American 
neighbours   is  causing   some  anxiety  among 
shareholders,  for  in  the  meantime  the  financial 

position  does  not  improve  owing  to  the  diffi- 
culty in  disposing  of  the  copper  output.    The 

annual  report  published  two  or  three  months 
ago  showed  that  of  the  ;^74,237  profit  available 
for  ordinary  dividends  no  less  than  ;^64,843 
was  provided  by  repayment  of  excess  profits 

duty.    This  is  an  unpleasant  factor  in  the  situ- 
ation.   The  drop  in  the  demand  for  copper  has 

certainly  had  a  serious  effect  on  this  company. 
The  McFadden  Bill,  introduced  into  Con- 

gress with  a  view  to  permit  gold  producers  to 
charge  a  premium  on  gold  sold  for  industrial 
purposes  and  in  the  arts,  has  failed  to  find 
support.  The  American  merchantsandbankers 
were  against  the  interference  of  the  Govern- 

ment with  the  ordinary  course  of  commerce, 
just  as  they  were  in  this  country.     They,  of 
course,  know  best  whether  or  not  it  is  to  their 
own  personal  advantage,  as  against  that  of  the 
producer,  to  take  this  attitude. 

The  control  of  the  Bully  Hill  mines,  in 
Shasta  County,  California,  has  been  acquired 
by  Messrs.  Hayden,  Stone  &  Co.,  and  Mr. 
D.  C.  Jackling  has  become  managing  director 
of  the  Shasta  Zinc  &  Copper  Co.,  the  corpor- 

ation formed  to  operate  the  property.  These 
mines  are  noted  for  the  pioneer  work  in  elec- 

trolytic production  of  zinc  done  there. 

Canada. — The  mill  of  the  Keeley  Silver 
Mines,  Ltd.,  at  South  Lorrian,  near  Cobalt,  is 

approaching  completionandshould  start  opera- 
tionsatthe  end  of  September.  It  has  a  capacity 
of  80  tons  per  day.  Developments  have  been 
good  and  a  substantial  reserve  of  milling  ore 
has  been  blocked  out.  In  addition  a  car-load 
of  high-grade  ore  awaits  shipment.  On  one 
of  the  veins  at  a  depth  of  300  ft.  the  milling 
ore  averages  from  40  to  90  oz.  of  silver  over 
a  stoping  width  of  3  ft.  It  will  be  remembered 
that  this  company  was  floated  recently  by  the 
Associated  Gold  Mines  of  Western  Australia, 

with  financial  participation  by  Hamilton,  Ehr- 
lich,  &  Turk,  and  the  Siberian  Proprietary. 
Dr.  J.  Mackintosh  Bell  is  the  engineer  in 
charge,  and  the  property  was  examined  by 
Messrs.  Edward  Hooper  and  E.  T.  McCarthy. 

Colombia. — The  British  Platinum  &  Gold 

Corporation  reports  that  its  first  dredge  has 
been  launched  on  the  Opogodo  property,  and 
that  it  is  expected  to  commence  operations  in 
October.  No.  2  dredge  is  now  in  course  of 
construction  in  this  country,  and  plans  are 
being  drawn  for  a  third  dredge.  Mr.  D.  D. 
Henderson,  of  Messrs.  Inder,  Henderson,  & 
Dixon,  is  at  Opogodo  at  present. 

Spain. — A  circular  has  been  issued  by  the 
Dome  Mining  Corporation  with  regard  to  an 
alluvial  gold  concession  on  the  Orbego  river, 

in  the  province  of  Leon,  north-west  Spain. 
This  circular  contains  a  report  made  by  Mr. 

A.  J.  Kelman,  manager  of  the  Malayan  Tin 
Dredging  company,  for  Messrs.  F.  W.  &  R. 

Payne.  The  report  deals  only  with  the  dredg- 
ing problem,  and  the  firm  was  not  asked  to 

determine  the  contents  of  the  ground.  Under 
these  circumstances  it  was  hardly  fair  to  Messrs. 
Payne,  Mr.  Kelman,  and  the  public  to  publish 
the  report  in  the  financial  press. 

Thepositionat  RioTintocontinuesbad.  Itis 
stated  that  the  directors  have  sent  an  ultimatum 

refusing  to  consider  the  workers'  demands  and 
threatening  to  suspend  operations  indefinitely. 
The  other  side  of  the  case  is  given  by  a  cor- 

respondent of  The  Times,  who  states,  on  the 
authority  of  members  of  the  English  staff,  that 
the  wages  paid  to  the  Spanish  workmen  are 
entirely  inadequate  and  are  far  lower  than  those 
now  earned  by  field  labourers.  The  Rio  Tinto 
board  is  not  noted  for  its  love  of  publicity  ; 

will  it  be  moved  to  reply  in  detail  to  the  state- 
ments made  by  The  Times  correspondent  ? 

Spitsbergen. — The  Northern  Exploration 
Company  announces  that  the  issue  of  100,000 
new  shares  was  a  failure,  and  as  an  alternative 
method  for  raising  further  funds,  ;^1 50,000 
convertible  debentures  are  now  on  offer  for 

subscription.  It  is  not  likely  that  these  de- 
bentures will  be  taken  up. 



LATERAL  DISTRIBUTION  OF  METALLIC  MINERALS 

As  illustrated  by  the  Lead,  Copper,  and  Iron  Deposits  of  Cumberland  and  Lancashire. 

By  J.    D.    KENDALL. 

THE  rocks  of  the  English  Lake  District, 
mainly  Silurians,  are  flanked  by  beds 
belonging  to  the  Carboniferous,  Permian, 

and  Triassic  systems,  which  to  a  very  large 
extent  have  a  quaquaversal  dip,  indicating 

important  elevations  of  the  central  mass  both 
before  and  since  the  Red  rocks  were  laid 
down.  These  facts  are  shown  in  a  general 

way  by  Fig.  1. 
The  lead  deposits  hitherto  worked  in  the 

area  under  consideration,  occur,  to  a  very 
large  extent,  in  either  the  Skiddaw  Slate 
area — and  mostly  in  a  particular  part  of  that 
area — or  in  the  Yoredales  east  of  the  Great 
Pennine  fault.  The  most  important  copper 
deposits  have  been  found  chiefly  in  two  widely 
separated  parts  of  the  Borrowdale  volcanic 
rocks,  while  the  principal  iron  deposits  yet 
found  occur  in  three  relatively  small  areas  of 
the  almost  continuous  belt  of  Carboniferous 
beds  which  everywhere  rest  upon  the  upturned 
edges  of  the  Silurians. 
Why  is  this  seemingly  erratic  distribution 

in  rocks  of  the  same  kind  and  in  conditions 
which  do  not  demonstratively  present  any 
special  features  ?  An  attempt  will  be  made, 
in  this  communication,  to  answer  that  im- 

portant question,  as  it  may  lead  to  many 
further  discoveries  of  commercial  value. 

An  examination  of  the  Skiddaw  Slate  area 
shows  that  those  rocks  form  a  very  important 

anticline,  the  uncovered  axis  of  which  com- 
mences about  Gillfoot  Park,  near  Egremont, 

and  passes  through  Dent  and  Grassmoor  to 
Carrock  Fell.  Its  bearing  at  the  south-west 
end  is  about  57°  NE-SW.  From  How  Hall 

to  Applethwaite  it  is  about  61°  N.E.-S.W., 
and  from  there  onward  it  is  about  43°  N.E.- 
S.W.  That  great  disturbance  seems  to  attain 
its  maximum  uplift  in  the  region  of  Grass- 
moor,  whence  it  falls  away  in  both  directions 
until  it  is  hidden  at  the  ends  by  Carboniferous 
rocks.  The  axis  of  disturbance  is  shown  on 

Fig.  1  by  the  line  a,  b,  the  average  direction 
of  dip  on  opposite  sides  of  it  being  indicated 
by  arrows.  Its  effect  on  the  Carboniferous 
Limestone  at  Gillfoot  Park  is  shown  in  Fig. 

4  of  the  article  on  "  The  Distribution  of  Ore 
in  Depth,"  in  the  May  issue  of  the  Magazine. 
This  anticline  may  have  existed  in  pre-Car- 
boniferous  times  judging  from  the  manner  in 

which  the  rocks  of  Carboniferous  age  rest  on 
the  several  members  of  the  Silurian  system, 
but  it  has  had  a  great  upward  movement  since 
the  Carboniferous  rocks  were  laid  down,  as 

shown  by  Figs.  2  &  3  in  "  The  Distribution 
of  Ore  in  Depth."  In  all  probability  that 
later  uplift  amounted  to  as  much  as  5,000  ft. 
in  the  neighbourhood  of  Grassmoor.  As  a 
consequence  thereof,  and  of  the  more  intense 
denudation  at  the  higher  altitudes,  the  lower 
beds  of  the  Skiddaw  Slates  there,  and  for 
some  distance  on  each  side,  have  been  brought 
much  nearer  to  the  surface  than  at  the  ends 
of  the  anticline,  toward  which  the  uplift  was 
much  less. 

The  tensile  strain  put  on  the  rocks  by  such 
an  upheaval  must  have  been  great,  and  would 
cause  the  production  of  two  sets  of  fractures  ; 

one,  more  or  less  at  right  angles  to  the  anti- 
clinal axis,  the  other,  as  nearly  as  could  be 

expected,  parallel  to  it.  The  latter  set  would 
come  into  existence  first,  owing  to  the  strain 
being  much  greater  across  than  lengthwise  of 
the  anticline,  the  angle  of  uplift  being  pro- 

bably three  or  four  times  greater  in  the  former 
than  in  the  latter  direction.  As  a  consequence, 
the  tensile  strain  in  the  former  direction  would 
be  much  greater.  By  what  length  of  time 
one  set  of  fractures  preceded  the  other  would 

depend  upon  the  rate  of  elevation. 
One  of  the  effects,  in  the  Cleator  hematite 

district,  of  this  disturbance  would  be  the  pro- 
duction of  the  great  coal-fault  (1,  Fig.  1)  which 

is  practically  parallel  to  the  anticlinal  axis. 
It  would  also  bring  into  existence  the  many 
N.W.-S.E.  faults  by  which  the  hematite  field 
is  intersected.  The  former  may  have — the 
latter  certainly  have — had  one  or  more  differ- 

ential movements  since  they  were  formed, 
and  particularly  since  the  Triassic  period. 
The  average  bearing  of  the  coal-fault  is  about 
55°  N.E.-S.W.  That  of  the  Salter  and  Eskett 

fault  (3,  Fig.  1)  is  about  39°  N.W.-S.E.,  of 
the  Yeathouse  fault  (2,  Fig.  l)  about  36° 
N.W.-S.E.,  and  of  Bigrigg  fault  30°  N.W.- 
S.E.  Many  of  the  others  have  similar  direc- 

tions. The  bearing  of  the  anticlinal  axis  at 

its  S.W.  end  bemg  57°  N.E.  -  S.W.,  the 
directions  at  right  angles  to  that — the  direction 
of  the  transverse  strain — is  33°  N.W.-S.E., 
which  is  not  very  different  from  that  of  the 
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FiG.  1. — Geological  Map  of  Cumberland  and  Furness. 

A,   Carboniferous.     B,   Upper   Silurian.     C.    Borrowdale   \'olcanics.     D,    Skiddaw    Slates.     E,    Eskdale    Granite.     1,    Coal   fault. 2,   Yeathouse  fault.     3,   Salter   &  Eskett  fault.     4,    Loweswater   lead  vein.    5.  Yewthvvaite   lead  vein.     6,  Brandlehow  lead   vein. 
7.  Thornthwaite  lead  vein.     8,  Threlkeld  lead  vein.     9.  Drigseth  copper  vein      10.  Greenside  lead  vein.     11.  Coniston  copper  vein. 

\Z.  Rolherhope  Fell  lead  vein.     13,  Wellgill  Cross  vein.     14.  West  Cross  Fell  vein.     15.  Dowgang  vein. 

N.W.-S.E.  faults,  along  which  so  many  of 
the  hematite  deposits  occur.  Nor  is  it  really 
different  from  the  direction  of  the  lead-bear- 

ing veins. 
The  bearings  of  some  of  the  principal  lead 

veins  in  the  Skiddaw  Slates  are  as  under : 
Position 

Bearing  (true 
\'ein. 

on Fin.  1. N.W.S.E. Loweswater 4 

48° 

Yewihwaite 5 

28°
 

Brandlehow 6 

35°
 

Thornthwaite 7 

37°
 

Threlkeld H 

33°
 

They  are  all  on  the  course  of  the  anticlinal 
disturbance,  as  well  as  others  of  less  im- 
portance. 

A  number  of  copper-bearing  veins  also 
occur  in  the  Skiddaw  Slates,  but  only  one  of 
them  has  proved  of  any  commercial  value. 

They  are  all  more  or  less  parallel  to  the  anti- 
clinal axis.  Some  of  these  Skiddaw  Slate 

veins  carry  both  lead  and  copper,  like  Red  Gill 
vein  on  the  north  side  of  Skiddaw. 

In  the  Borrowdale  volcanic  rocks  (C)  there 
is  an  important  anticline  extending  from  the 
Eskdale  granite  area  (E),  by  the  Pike  of 

Blisco,  to  near  the  upper  end  of  Grasmere  Val- 
ley (c,  J.,  Fig.  1).  Its  average  bearing  is  about 

62°  N.E.-S.W.     On  the  course  of  this  dis- 
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turbance  there  are  numerous  veins  of  copper 
and  iron,  the  former  being  roughly  parallel 
to  the  anticlinal  axis,  the  latter  mostly  at 
right  angles  thereto.  Both  sets  of  fractures, 

along  which  these  veins  are  formed,  most  pro- 
bably came  into  existence  during  the  forma- 

tion of  the  anticline;  one  set — parallel  thereto 
— being  due  to  the  tensile  strain  at  right  angles 
to  the  anticlinal  axis,  the  other  resulting  from 

the  endwise  pull  caused  by  the  uplift — which 
produced  the  anticline — increasing  from  the 
ends  toward  the  centre.  The  copper  veins  of 
Coniston  are  on  the  south-eastern  flank  of 
this  anticline  and  more  or  less  parallel  thereto. 
The  copper  veins  in  the  Borrowdale  rocks  at 
Driggith  and  Roughtengill  (9)  are  on  the 
north-west  side  of  the  great  anticline  (a,  b, 
Fig.  l),  extending  from  Gillfoot  Park  to  the 
north-east  of  Carrock  Fell,  and  they  are 
practically  parallel  to  the  anticlinal  axis. 

The  Greenside  lead  vein  (10,  Fig.  l)  is  in 

the  Borrowdale  rocks,  as  well  as  some  unim- 
portant lead  veins  on  the  east  side  of  Hel- 

vellyn  and  in  Grisedale.  Both  in  bearing  and 
country  rock  they  all  differ  from  the  lead  veins 
above  noticed  and  most  probably  had  a  dif- 

ferent origin.  The  initial  fractures,  along 
which  the  veins  occur,  seem  to  have  been  due 
to  the  strain  caused  by  the  forcing  of  the 
Skiddaw  Slates  at  Ullswater  through  the 

overlying  Borrowdale  rocks,  probably  not 
very  thick  in  that  neighbourhood. 

The  relation  of  the  faulting  in  the  Cleator 
district  to  the  great  anticline  in  the  Skiddaw 
Slates  is  paralleled  by  the  structural  conditions 

existing  in  Furness  and  Millom.  The  Skid- 
daw Slates  have  been  pushed  through  the 

Borrowdale  rocks  near  High  Haume  and  at 

Black  Comb,  and  an  important  anticline — 
the  axis  of  which  is  in  Furness  {e,f,  Fig.  l)  — 
is  a  result  of  this  upward  movement.  On 
the  flanks  of  that  anticline  some  of  the  most 
important  deposits  of  hematite  hitherto  worked 
in  Furness  and  Millom  have  been  found.  A 
section  from  Hodbarrow  to  Lindal  Moor,  by 
way  of  High  Haume,  is  given  in  Fig.  2. 
The  huge  deposit  of  Park  and  Ronhead  oc- 

curs but  a  little  way  south  of  this  section  and 
the  fine  deposit  at  Askam  is  close  to  it  on  the 
north  side,  so  that  there  is  on  this  anticline 
four  of  the  finest  mines  in  Furness  and  Mil- 

lom, besides  a  large  number  that  are  smaller. 
Fault  3,  in  Fig.  2,  is  the  assumed  position 

of  an  important  fault  which  exists  in  the 
Duddon  estuary,  as  shown  by  the  shift  of 
the  Coniston  and  Carboniferous  Limestones 

on  opposite  sides  of  that  estuary. 
There  is  also  a  minor  anticline  (g,  h,  Fig.  l), 

extending  from  Ireleth  to  Spark  Bridge,  which 

in  all  probability  has  been  more  or  less  instru- 
mental in  producing  the  numerous  faults 

existing  at  Lindal  Moor,  Whitriggs,  Cross 
Gates,  etc.,  along  which  so  much  ore  has  been 
found.  Not  one  of  these  faults  is  shown  on 
the  Geological  Survey  map  of  the  district. 

The  only  other  metalliferous  district,  in  the 
area  under  consideration,  is  that  of  Alston. 
The  lead  deposits  found  there  occur  in  veins 

in  the  upper  part  of  the  Carboniferous  Lime- 
stone series — the  Yoredales — and  mostly  in 

the  limestones  thereof.  The  Carboniferous 
rocks  rest  on  the  Skiddaw  Slates  and  other 
Silurians.  The  more  prolific  veins,  called 

"east  and  west  veins,"  bear  about  56°  N.E.- 
S.W.,  and  generally  dip  north.  These  are 

intersected  by  veins,  called  "  cross  veins," 
bearing  about  38°  N.W.-S.E.  and  dipping 
east  in  most  cases.  A  third,  but  much  less 

important  set,  called  "  quarter  point  veins," 
bear  about  78°  N.W.-S.E.  All  these  veins 
are  on  the  flanks  of  a  broad  anticline,  the  axis 

of  which  has  an  average  bearing  of  about  59° 
N.E.-S.W.  (/,  j,  Fig.  1),  being  practically 

parallel  to  the  east  and  west  veins.  Its  alti- 
tude increases  from  about  Stanhope  Common 

to  Knock  Fell,  where  it  attains  a  maximum. 
The  anticline  probably  came  into  existence 
when  the  Great  Pennine  fault  had  one  of  its 

differential  movements  in  post-Carboniferous 

days,  by  which  the  Skiddaw  Slates  were 
brought  to  the  surface  along  the  foot  of  Cross 
Fell  escarpment.  That  fault  is  about  parallel 

to  the  "  cross  veins,"  the  fractures  coinciding 
with  which  would  result  from  the  tensile 
strain  induced  by  the  increasing  uplift  toward 

the  south-west,  just  as  the  "east  and  west 
veins"  would  be  preceded  by  fractures  caused 

by  the  transverse  strain  arising  from  the  gen- 
eral elevation  of  the  anticline.  As  in  other 

similar  cases,  the  "east  and  west  veins"  would be  formed  first. 
Within  the  areas  of  disturbance  coinciding 

with  the  several  anticlines  above  described  we 
find  all  the  important  deposits  of  copper,  lead, 

and  iron  hitherto  discovered  in  the  Lake  Dis- 
trict Silurians  and  adjacent  Carboniferous 

rocks.  The  deposits  are  in  every  case  on  the 
lines  of  fracture  or  faulting,  the  directions  of 
which  correspond  approximately  to  those  of  the 
anticlinal  axes  or  to  the  dip  of  the  beds  on  each 
side  thereof.  An  exact  correspondence  could 
not  be  expected  owing  to  variations  in  the 

physical  conditions  of  the  rocks  which,  in  con- 
sequence, wouldoffer  greater  resistance  in  some 

places  than  in  others  to  the  fracture-producing 
strains  induced  by  the  several  local  upheavals. 
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Duddon     Sands 

Fig.  2. — Section  from  Hodbarrow 
A,  Carboniferous  Limestone.    B,  Basement  Conglomerate  and  Shales.    C,  Coniston 

The  breaks  would  correspond  with  the  lines  of 
least  resistance  and  might,  or  might  not,  be 
exactly  at  right  angles  to  the  lines  of  breaking 
strain,  as  they  would  have  been  had  the  rocks 
been  homogeneous.  It  is  well  known  that  the 
tensile  strength  of  some  rocks  is  more  than  four 
times  as  great  as  that  of  others. 

Fractureshaving  been  produced  in  the  rocks, 
differential  movements  of  various  amounts 

would  be  produced  according  to  the  conditions. 
Underground  Avater  would  circulate  more  or 
less  freely  in  the  ground-water  zone,  along 
those  lines  of  faulting,  and  deposits  of  metallic 
minerals  take  place  in  the  manner  described 

in  the  "  Formation  of  Ore-bodies." 
Perhaps  the  most  suggestive  feature  of  the 

before-mentioned  anticlines,  as  affecting  the 
Carboniferous  rocks  that  are  ore-bearing,  is  the 
fact  that  they  are  the  result  of  upheavals  which 
have  brought  the  Skiddaw  Slates  to  the  surface 
in  the  immediate  neighbourhood  of  the  ore- 
bodies.  The  bearing  of  this  fact  on  the  genesis 
of  the  deposits  is  very  important.  IMoreover, 
it  has  acommercial  value  hitherto  unrecognized, 
as  there  are  other  areas  in  which  similar  con- 

ditions exist  that  have  not  been  explored  for 
minerals. 

There  is  a  remarkable  paucity  of  metallic 
mineral  deposits  in  the  Upper  Silurians,  as 
also  in  the  lower  beds  of  that  system  outside 
the  areasof  the  special  hypogene  activity  above 

described.  Nowhere  on  the  long",  irregular,  but 
almost  continuous  belt  of  rocks  belonging  to 

theCarboniferous  Limestone  series,  whichsur- 
roundstheSilurians.do  we  find  deposits  of  hem- 

atite apart  from  these  disturbed  areas.  In  the 
Lake  District,  as  already  stated,  lead  occurs 
most  abundantly  in  the  Skiddaw  Slates,  al- 

though it  is  occasionally  found  in  the  overlying 
volcanic  rocks.  The  more  important  copper 
deposits  have  been  found  in  the  Borrowdale 
rocks,  but  some  small  veins,  like  that  at  Gold- 
scope,  occur  in  the  Skiddaw  Slates.  All  the 
large  known  deposits  of  hematite  have  been 
met  with  in  the  limestone  of  the  Carboniferous 

system,  but  some  smaller  bodies — as  veins — 
have  been   worked  in  the  upper  beds  of  the 
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Skiddaw  Slates,  in  the  Borrowdale  rocks,  and 
in  the  Eskdale  granite.  The  lead  veins  of 
Alston  Moor  and  adjoining  districts  are  chiefly 

in  the  limestone  beds  of  the  Yoredales,  princi- 
pally in  the  Great  Limestone.  The  bottom  bed 

of  the  Yoredales — the  Tyne  bottom  limestone — 
isover  700  ft.  above  the  base  of  the  Carbonifer- 

ous rocks. 

Why  are  these  lead  deposits  practically  con- 
fined to  the  Yoredales,  and  do  not  extend  into 

theMelmerby  Scar  and  otherlowerlimestones? 
The  probable  reason  is  that  at  the  time  the  ore 

was  deposited  the  ground-water  zone  did  not 
extend  much  below  the  Tyne  bottom  limestone 

on  account  of  the  great  thickness  of  the  over- 
lying Grits  and  Coal  Measures,  since  removed 

by  denudation.  The  aggregate  thickness  of 
rocks  above  the  Tyne  bottom  limestone  then 
was  probably  not  less  than  2,500  ft.  and  of  a 
character  that  would  interfere  greatly  with  un- 

derground circulation.  The  ground-water  zone 
would  therefore  be  comparatively  shallow. 

This  train  of  thought  leads  one  to  ask  why, 
in  the  Lake  District,  the  lead  deposits  are 

found  mainly  in  the  Skiddaw  Slates,  the  cop- 
per deposits  in  the  Borrowdale  rocks,  and  the 

iron  ores  in  the  limestones  of  the  Carboniferous 
Limestone  series  ? 

As  stated  in  "The  Formation  of  Ore-bodies" : 
"  It  seems  fairly  certain  that  the  minerals  of 
the  primeval  magma  would  be  concentrated, 
while  in  a  fluid  condition,  more  or  less  in  ac- 

cordance with  the  specific  gravities  of  the  com- 
bined elements  ;  the  heavier  the  mineral  the 

deeper  it  would  sink,  other  conditions  being 
equal,  just  as  we  see  in  the  settlers  of  a  copper 
smelter  the  copper-bearing  matte  sink  to  the 
bottom  while  the  lighter  silicious  slag  flows  off 

from  the  top.  The  inference  is  further  sup- 
ported by  the  fact  that  the  density  of  the  earth, 

as  a  whole,  is  nearly  twice  that  of  the  average 
of  the  minerals  accessible  from  the  surface. 

In  the  eruptives  on  and  near  the  earth's  sur- face we  find  minerals  of  very  different  specific 

gravities  in  the  same  rock — for  example,  quartz 
and  magnetite — but  that  may  be  the  result  of 
later  hypogene  action  by  which  minerals  from 
different  horizons  beneath  the  surface,  that  is. 
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Grits  and  Flags.     D,  Borrowdale  Volcanic  Rochs.     E,  Skiddaw  Slate. 

of  different  specific  gravities,  were  brought  to- 
gether. Or,  it  may  be  that  the  relatively  small 

quantity  of  iron  ore  found  in  igneous  rocks, 
generally,  became  so  entangled  in  the  cooling 

magma  thatcompleteconcentrationand  separa- 
tion into  distinct  horizons  of  approximately 

equal  specific  gravities  could  not  be  effected, 
just  as  we  find  pellets  of  matte  in  the  slags  of 
copper  smelters,  even  when  very  large  settlers 
are  employed.  The  minerals  forming  themajor 
part  of  what  we  know  as  the  basic  eruptives 
would,  in  all  probability,  form  lower  zones  than 
the  lighter  minerals  which  constitute  the  bulk 

of  the  acid  eruptives,  but  it  is  easily  conceiv- 
able how,  during  subterranean  disturbances, 

they  might  become  more  or  less  mixed.  In- 
deed such  a  mixture  of  minerals  of  different 

specific  gravities  may  extend  downward  in- 
definitely through  zones  of  increasingly  heavier 

materials.  The  basic  eruptives  contain  more 

iron  than  the  lighter  acid  rocks  doubtless  be- 
cause the  separation  would  be  more  difficult  in 

the  former  case,  owing  to  the  higher  specific 
gravity  of  the  associated  minerals  in  the  basic 
magmas  as  compared  with  those  of  the  acid 
magmas. 

"  The  igneous  intrusions  and  extrusions,  as 
well  as  a  large  portion  of  the  fault-planes  by 
which  rocks  are  much  intersected,  extend  from 
unascertained  depths  below  the  surface  and 

they  both,  as  well  as  the  ruptured  rocks  ad- 
joining them,  probably  formed  channels  by 

which  the  heavier  metallic  minerals  found  in 

ore  deposits  made  their  way  from  the  deeper 

parts  of  the  primeval  magma — the  bary- 
sphere — to  the  higher  levels  on  which  we  now 
find  them. 

"  During  the  periods  of  plutonic  activity 
which  at  no  great  length  of  geologic  time  pre- 

ceded the  birth  of  ore  deposits,  the  throw  of 
existing  faults  might  be  increased,  new  faults 
formed,  and  passes  made  through  the  stratified 
rocks  by  molten  matter  forced  partly  or  wholly 
to  the  surface.  Some  or  all  of  such  intersec- 

tions of  the  strata  would  form  exits  for  the 
various  metals,  or  metallic  minerals,  existing 
below  to  the  rocks  above.  Many,  if  not  all, 
metallic  minerals,  in  all  probability,  passed  up 

as  gases  and  became  dissolved  in  the  water  ex- 
isting in  the  rocks  above.  On  the  depth  at 

which  the  volcanic  action  originated  would  de- 
pend the  kind  of  metal  that  would  find  its  way 

to  the  zone  of  deposition.  The  metals  or  metal- 
lic minerals  having  nearly  the  same  specific 

gravity  might  in  this  way  be  expected  to  form 
part  of  the  same  deposit,  just  as  we  find  to- 

gether chalcopyrite,  pyrite,  and  pyrrhotite. 

"  Although  galena  and  blende  are  perhaps 
invariably  associated,  they  were  not  formed  at 
the  same  time.  They  most  probably  occurred 

together  in  the  deep  but,  belonging  to  two  dif- 
ferent chemical  groups,  they  could  not  be  pre- 

cipitated by  the  same  reagent,  unless  in  a  neu- 
tral or  alkaline  solution,  although  as  gases  they 

might  rise  simultaneously  and  become  dissolved 
in  the  same  solution. 

"  The  suggestions  herein  made  that  vapours 
of  the  metallic  oxides  become  dissolved  in  the 

acidulated  waters  permeating  the  water-bear- 
ing zone,  afford  a  reasonable  explanation  of 

the  fact  that  deposits  do  not  extend  down- 

ward to  very  great  depths." 
The  specific  gravity  of  iron  being  7'8,  that 

of  copper  8'9,  and  that  of  lead  11*25,  they 
might  be  expected  to  sink  in  the  barysphere 

lO  proportionate  depths.  But  there  is  a  curi- 
ous fact  in  connection  with  zinc  and  lead 

(minerals  which  are  perhaps  invariably  as- 
sociated in  ore-bodies)  that  would  interfere 

with  this.  Zinc  takes  up  1'?%  of  lead  at  its 

melting  point  (415°C),  5"6%  at  650°C,  and 
25'5%  at  900°C,  The  average  specific  gravity 

of  a  mixture  of  25'5%  lead  and  74'5%  zinc  is 
7'9.  Both  zinc  and  lead  have  such  low  melt- 

ing points  that  it  is  possible  they  would  be  en- 
tangled together  in  the  cooling  magma,  and  in 

that  way  be  prevented  from  taking  up  the 
different  positions  due  to  their  respective 
specific  gravities,  their  downward  movement 
being  arrested  in  a  plane  below  that  due  to 
zinc,  but  higher  than  that  of  lead,  being  in  fact 
somewhere  about  the  position  of  iron,  which 
probably  accounts  for  the  association  of  iron 
with  zinc  and  lead  in  such  veins  as  are  now 

being  considered. 
The  above-mentioned  facts  suggest  a  reason 
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for  lead  and  zinc  occurring  chiefly  in  the  posi- 
tions described.  These  metals  having  a  low 

melting  point,  their  gases  would  not  rise  very 
far  until  they  were  condensed,  and  so  we  find 
deposits  of  these  metals  in  the  lower  beds  of 
the  Skiddaw  Slate  and  in  the  Yoredales  separ- 

ated vertically  from  Skiddaw  Slates  by  only 
a  few  hundred  feet  of  Lower  Carboniferous 

rocks.  The  gases  might  in  some  cases  reach 
the  Borrowdale  rocks  through  the  medium  of 

favourable  faulting — as  at  Greenside  —  pro- 
viding those  rocks  were  not  thick.  The  Skid- 

daw Slates  are  estimated  to  have  a  thickness 
of  10,000  to  12,000  ft.  and  the  Borrowdale 
rocks  about  the  same,  so  that  the  gases  might 
have  to  pass  through  thousands  of  feet  of 
rocks,  becoming  gradually  cooler,  to  reach 
either  the  Borrowdale  rocks  or  the  Upper 
Silurians.  It  must,  however,  be  borne  in 

mind  that  the  ground-water  might  extend 
downward  several  thousand  feet,  at  which 
depth  the  temperature  might  be  in  those  days 
near  boiling  point. 

The  copper  and  iron  gases  were  probably 
able  to  reach  higher  beds  of  the  volcanic  rocks 

owing  to  the  higher  temperature  of  the  melt- 
ing points  of  iron  and  copper  as  compared 

with  those  of  lead  and  zinc. 

The  limestones  containing  the  hematite  de- 
posits of  the  Cleator  district  rest  on  the  upper 

beds  of  the  Skiddaw  Slates,  and  therefore  the 
ground-water  in  them  would  not  be  too  high  to 
be  reached  by  the  ascending  gases.  In  Fur- 
ness  the  Carboniferous  rocks  rest  partly  on  the 

Skiddaw  Slates  and  partly  on  the  Upper  Silu- 
rians. The  latter,  however,  have  short  con- 

nections with  the  Skiddaw  Slates  by  faulting 

as  shown  in  Fig.  2  ;  faults  1  and  2  in  that  sec- 
tion must  come  together  in  depth.  In  other 

parts  of  the  Carboniferous  Limestone  area, 
where  those  rocks  rest  on  the  Upper  Silurians, 
there  has  not  been  found  a  single  deposit  of 
any  commercial  value. 

The  strata  underlyingtheCarboniferousbeds 
at  Hodbarrow  have  only  been  proved  by  bor- 

ing, but  a  study  of  the  rocks  in  the  adjacent 
districts  of  Kirksanton,  Park,  and  Askam  leads 
to  the  opinion  that  they  are  Skiddaw  Slates. 

It  is  assumed  by  some  writers  that  the  hema- 
tite deposits  were  formed  by  downward  filtra- 
tion from  overlying  Red  rocks.  There  is  not 

any  evidence  that  such  was  the  case.  Where 
the  lead  and  copper  ores  came  from,  these 
writers  do  not  suggest.  There  are  not  any 
overlying  rocks  in  the  vicinity  of  the  veins 
which  can  be  brought  into  service  in  a  similar 
way  to  the  Red  rocks,  nor  any  metal-bearing 
rocks  from  which  the  deposits  could  have  been 

formed  by  lateral  segregation. 
The  commercial  value  of  the  above  facts 

\*^ill  be  evident  to  explorers  whose  methods  are 
based  on  scientific  considerations  and  who  have 

abandoned  the  happy-go-lucky  procedure  which 
still  so  largely  prevails,  which  puts  down  a 
bore  in  a  particular  place,  or  drives  a  drift  in 
a  certain  direction  for  no  better  reason  than 
that  there  had  not  been  a  bore  or  a  drift  there 
before.  The  waste  of  money,  in  these  districts, 
in  unscientific  methods  of  exploration  has  been 
enormous. 

Now  that  a  Geological  Survey  Board  has 
been  appointed,  it  is  to  be  hoped  that  steps  will 
soon  be  taken  to  prepare  working  maps  for  our 

three  principal  hematite-producing  districts. 
That  these  may  be  a  real  help  to  the  mining 

community  it  is  necessary  that  the  field  geolo- 
gist should  have  the  help  of  mining  engineers 

familiar  with  the  geology  of  the  districts.  The 
need,  and  advantage,  of  such  a  combination  has 
been  admitted  for  some  time  in  the  United 

States.  Mining  engineers  who  take  an  interest 
in  structural  geology  must  of  necessity  have 
much  information  of  value  to  the  miner  that  a 

field  geologist  can  never  have.  This  is  so  well 
recognized  in  America  that  there  has  come 
into  existence  in  that  country  a  considerable 
number  of  geologists  who  call  themselves 

"  Mining  Geologists." 
The  suggested  maps  should  not  be  on  a  less 

scale  than  6  in.  to  a  mile  and  they  should  show, 
inter  alia : 

(1)  The  outlineof  every  deposit thathas been 
worked,  and,  in  the  Cleator  district,  they 
should  indicate,  by  figures,  the  limestones  in 
which  the  deposits  occur  or  occurred.  In 
Furness  they  should  show  which  deposits  are 
or  were  on  or  near  the  basement  beds,  and 
which  are  or  were  in  the  limestone  just  under 
the  Yoredales. 

(2)  Every  fault  known  to  exist,  their  posi- 
tion and  depths  (O.D.)  where  proved  in  the 

mine,  as  well  as  their  positions  at  the  surface. 
(3)  The  position  of  all  bores  that  help  to  a 

comprehension  of  the  structure  of  the  ground, 
indicating  by  letters  and  numbers  the  character 
and  depth  of  the  strata  passed  through. 

(4)  Indicate  where,  vertically  and  lateral)  y, 
other  deposits  are  likely  to  be  found. 

After  these  maps  have  been  made — or  pari 
passu  if  possible — attention  should  be  given 
to  other  districts  on  the  Carboniferous  belt 
where  the  conditions  suggest  exploration,  but 
it  should  follow  the  preparation  of  a  geological 
map  made  specially  to  guide  the  explorer. 
Similar  maps  should  be  made  for  the  more 
promising  ferrous  and  non-ferrous  veins. 
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(Concluded  from  July  issue,  page  27). 

The  Anode  Problem. 

The  problem  of  finding  a  suitable  anode, 
which  is  the  bugbear  of  all  electrolytic  work 
with  cyanide  solutions,  had  evidently  given 
much  trouble,  and  is  discussed  by  Christy  in 

some  detail  (pp.  98-108).  The  first  suggestion 
is  to  use  a  soluble  anode,  in  order  to  utilize 
the  energy  developed  by  the  direct  action  of 
the  electrolyte  on  the  electrode.  The  only 
possible  metals  are  zinc  and  aluminium. 
These,  being  themselves  precipitants  of  gold 
and  silver,  are  unsuitable  unless  amalgamated 
to  prevent  local  action,  but  in  this  case  the 
metal  becomes  extremely  brittle  and  falls  to 
pieces  unless  the  anodes  are  made  very  thick, 
and  consequently  heavy  and  expensive. 

Insoluble  anodes  have  the  disadvantage 

that  they  add  no  energy  to  the  bath,  but  in- 
crease resistance,  owing  to  polarization  ;  but 

an  absolutely  insoluble  anode,  if  it  could  be 
found,  would  be  the  ideal  one  for  continuous 
use.  Platinum  would  probably  answer  all 

requirements,  but  its  cost  is,  of  course,  pro- 
hibitive. Hard  electric-light  carbon  answers 

only  when  the  voltage  is  very  low  (below 

1*48).  At  higher  voltages  it  is  attacked  and 
discolours  the  solution,  though  this  effect  does 
not  apparently  interfere  with  the  efficiency  of 
the  solution  as  a  solvent  for  precious  metals 
if  the  liquid  be  aerated  before  use.  This  form 
ot  carbon  is  said  to  resist  chlorides  satisfac- 

torily, but  soon  succumbs  to  alkali  sulphates. 
Attempts  to  increase  the  durability  by  boiling 
in  vaseline  or  paraffin  were  unsuccessful. 
Acheson  graphite  was  more  resistant,  but  also 
failed  with  solutions  containing  sulphates. 
This  trouble  is  said  to  have  caused  the  aban- 

donment of  the  Oliver  process  (amalgamated 
copper  cathodes  and  Acheson  graphite  rods  as 
anodes:  see  p.  11  and  p.  99).  When  the 
solution  contained  sulphates  these  anodes 
disintegrated  into  a  black  mud. 

Peroxidized  lead  anodes  gave  good  results 
so  long  as  the  coating  of  peroxide  was  abso- 

lutely continuous.  The  methods  of  prepara- 
tion recommended  by  Christy  (quoted  from 

Butters)  are:  (1)  scratching  the  surface  of  the 
lead  plates  with  a  stiff  brush,  then  using  them 

2—4  SI 

as  anodes  in  a  1%  permanganate  solution  for 
at  least  1  hour  with  a  current  density  of  1 
ampere  per  sq.  ft. ;  or,  (2)  by  making  them 
first  cathodes  and  then  anodes  in  a  caustic 

potash  solution  containing  PbOa,  or  in'  a solution  of  plumbate  of  soda.  When  well 
prepared,  these  anodes  are  said  to  last  for  a 
year,  but  when  any  metallic  lead  is  exposed 
they  rapidly  disintegrate  with  formation  of  a 
white  deposit  of  hydrate,  carbonate,  and 
cyanide  of  lead.  Any  bending  of  the  plates 
causes  cracks  in  the  coating  of  peroxide,  and 
corrosion  at  once  sets  in.  It  is  also  suggested 
that  under  some  unknown  conditions,  the 
anion  (AuCy2  or  AgCy2)  or  its  products,  may 
act  as  a  reducer  on  the  Pb02  and  expose 
metallic  lead  to  the  action  of  the  current.  A 

special  framework  was  designed  to  prevent 
bending  of  the  metal,  which  was  used  in  the 
form  of  wire.  Solid  rods  of  PbOo  are  less 

suitable,  as  they  are  poor  conductors. 
Unprotected  iron  anodes  are  attacked  both 

by  chlorides  and  sulphates,  but  attempts  were 

made  (pp.  103-106)  to  prepare  and  use  the  so- 

called  "  passive  iron,"  first  suggested  as  an 
anode  for  cyanide  solutions  by  Hittorf  in  1900. 

Christy  was  unable  to  find  any  means  of  pro- 
ducing these  which  would  give  a  material 

capable  of  resisting  a  current  of  3  or  4  volts  in 
cyanide  solution  containing  chlorides,  though 
he  considers  that  the  importance  of  the  subject 
warrants  further  research.  He  states  that  the 

most  probable  cause  of  passivity  is  a  thin  uni- 
form film  of  magnetic  or  other  oxide  of  iron, 

but  if  the  film  is  too  thin  it  is  porous,  and  if 
too  thick  is  easily  chipped  off. 

Anodes  of  magnetite  are  discussed  (pp.  106- 
108).  These  may  be  cut  from  the  native 
mineral  (magnetite  or  ilmenite),  which  would 
be  difficult,  or  formed  by  agglomerating  grains 
of  the  mineral  with  a  binder  of  tar,  sugar,  or 
suitable  fluxes.  This  is  unsatisfactory,  as  the 
binder  is  attacked.  A  mass  of  magnetite  grains 
in  a  cloth  retainer  was  not  sufficiently  pervious 
or  conducting.  The  most  hopeful  proposal  is 
that  of  Specketer  (U.S.  Patent  951,513,  Aug- 

ust 7,  1909)  to  use  anodes  cast  in  rods,  from 
molten    magnetite.       FeoO;;;    is    fused,    and 



82 THE    MINING    MAGAZINE 

changes  on  melting  into  FesO^  with  some 
FeO,  which  must  be  oxidized  by  adding  a  little 

pulverized  Fe203  to  the  melt  just  before  pour- 
ing. Hollow  tubes  of  FesOi  are  formed, 

which  may  be  electro-plated  in  the  interior  to 
render  them  better  conductors,  or  a  rod  of  iron, 

copper,  or  nickel  may  be  placed  in  the  interior 
while  thematerialisstill  plastic, since  magnetite 
itself  isapoor  conductor.  Such  rods  were  found 

to  be  unaffected  when  used  with  a  0*2%  KCy 
solution  with  1%  NaCl  or  1%  NaoSO^  and  a 
current  of  4  volts,  but  the  anode  was  not  tested 
in  continuous  use  for  a  long  time.  Christy 
considers  this  one  of  the  most  promising  anodes 
he  has  seen,  but  was  informed  that  the  material 
is  not  permanent  with  an  alternating  current, 

and  was  finally  abandoned  in  the  Clancy  pro- 

cess in  favour  of  Acheson's  "  extruded  graph- 
ite "  soaked  in  paraffin. 

The  Cathode  Problem. 

The  question  of  a  suitable  form  and  ma- 
terial for  the  cathode  is  discussed  (pp.  108- 

116).  Mercury  and  copper  are  condemned  as 
unsuitable  except  with  strong  solutions  and 
where  regeneration  of  cyanide  and  alkali  are 
possible.  Aluminium  was  recommended  by 
S.  Cowper-Coles  and  zinc  by  Bettel  and 
Andreoli.as  giving  an  adherent  deposit  capable 

of  being  readily  stripped,  and  as  being  electro- 
positive to  gold,  thus  preventing  the  re-solu- 

tion of  that  metal  in  case  of  a  stoppage  of 

current.  According  to  Christy,  the  latter  ad- 
vantage is  not  obtained,  since  the  gold  coating, 

if  continuous,  acts  as  the  cathode,  and  dis- 
solves during  a  stoppage  in  spite  of  the  under- 

lying aluminium  or  zinc.  Mercury,  if  pres- 
ent, has  a  disastrous  effect  on  the  aluminium 

cathode  (as  thepresent  writer  hasalsoobserved) 
causing  it  to  heat,  oxidize,  and  disintegrate. 

Hard  carbon  and  graphite  can  be  used  in 
sheets,  both  as  cathodes  and  (in  the  stripping 
operation,  with  a  low  voltage)  as  anodes,  but 
have  the  disadvantages  of  small  precipitating 
surface,  brittleness,  and  high  cost.  Owing  to 
the  friable  nature  of  the  material,  the  sheets 
must  be  made  i  to  f  in.  thick,  whereas  with 
wire  cloth,  5  times  the  precipitating  surface 
may  be  obtained  in  the  same  space. 

The  possibility  of  using  platinum,  sheet  iron, 
or  iron-wire  cloth  is  also  discussed.  The  first 
may  be  dismissed  as  altogether  impracticable 
on  account  of  cost.  The  difficulties  due  to 
rusting  of  iron  cloth  on  exposure  have  already 
been  noted. 

The  next  suggestion  (pp.  113-120)  is  to  use 
pervious  cathodes  composed  of  fragments  of 
coke,  hard  carbon,  or  graphite,  in  boxes  having 

cheese-cloth    sides,    for    which    Christy    was 
granted  U.S.  Patent  756,328,  April  5,  1904. 

Summary  of  Process. 

To  summarize  the  entire  process,  the  anodes 

may  be  of  any  electro-conducting  substance 
not  too  much  acted  on  by  the  solution,  such  as 

Fe,  Pb,  PbOo,  Pt,or  (for pressures  not  exceed- 

ing 1*5  volts)  dense  carbon  or  graphite  in  the 
form  of  wires, rods,  gauze,  perforated  sheets, or 

any  pervious  form.  The  cathodes  may  be  iron- 
wire  gauze  or  any  pervious  conducting  sub- 

stance such  as  metallic  filaments  or  cloth  satur- 
ated with  precipitated  silver,  gold,  or  other 

metal,  as,  for  example,  iron-wire  cloth  which 
has  previously  been  used  as  cathode  in  a  strong 

solution  of  Au,  Ag,  Cu,  Pb,  or  other  electro- 
negative metal,  using  a  dense  electric  current 

to  precipitate  the  metal  in  a  spongy  layer,  or 

granulated  metal,  pulverized  coke,  or  electro- 
carbon  may  be  placed  in  a  wooden  framework 
covered  with  cheese-cloth.  In  the  latter  case 
connection  is  made  by  means  of  an  iron  wire 
ending  in  an  amalgamated  copper  wire.  For 
the  clean-up,  the  primary  anodes  are  replaced 
by  sheets  of  iron  coated  with  graphite  and  vase- 

line, which  are  used  as  cathodes,  the  primary 

cathodes  being  so  connected  as  to  serve  as  an- 
odes, thus  transferring  their  deposit  to  the  new 

cathodes.  A  rapid  circulation  of  the  solution 
ismaintained  inbothoperations,  with  a  velocity 
of  not  less  than  1  ft.  per  minute. 

Circulation  Processes. 

On  p.  119  it  is  proposed  to  use  rapid  circu- 
lation of  a  large  volume  of  solution  through 

zinc  granules,  shavings,  or  dust,  the  electric 

energy  being  supplied  without  use  of  any  ex- 
ternal source  by  the  contact  of  the  electro- 

positive zinc  with  gold  and  silver  particles  de- 
posited in  a  porous  or  pervious  condition.  It 

is  difficult  to  see  how  this  suggestion  differs 
from  ordinary  zinc  precipitation,  except  in  the 
repeated  and  rapid  circulation  of  the  solution. 
Christy  claims  (p.  120)  that  by  this  means 
practically  complete  precipitation  of  1  oz.  of 

silver  is  obtained  with  only  0"57  oz.  of  zinc, 
whereas  in  the  ordinary  zinc  process  5  to  20  oz. 
would  be  required.  No  estimate  is  made  of 
the  power  required  to  circulate  repeatedly  a 
large  volume  of  solution  through  the  mass  of 

zinc,  and  it  may  be  questioned  whether  the  ad- 
ditional outlay  for  this  purpose  would  not  ex- 

ceed the  saving  obtained  by  reduced  consump- 
tion of  zinc. 

The  same  principle  of  circulation  may  be 
used  for  refining  precipitates,  thus  eliminating 
the  use  of  acid.     A  solution  of  cyanide,  nitrate, 
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or  sulphate  of  silver,  of  cyanide  or  chloride  of 
gold,  or  of  a  soluble  salt  of  copper  is  circulated 
through  the  precipitate  until  the  residual  zinc 
is  dissolved.  It  is  obvious  that  either  of  these 
methods  must  result  in  a  final  solution  charged 
with  gold  or  silver,  since  these  metals  would 
redissolve  in  absence  of  sufficient  zinc^,  and  the 
precious  metals  would  still  have  to  be  recovered 
in  a  succeeding  operation,  with  a  fresh  charge 
of  zinc. 

Working  Tests  on  Christy's  Process. 
On  pp.  120-129  an  account  is  given  of  tests 

made  in  1905  by  other  investigators  at  the  re- 
quest of  Professor  Christy  to  determine  the 

possibilities  of  his  process  under  working  con- 
ditions. 

The  results  obtained  by  H.  W.  Hopkins  at 
the  Waihi  Mine,  New  Zealand,  showed,  in  the 

first  series,  a  recovery  of  32'3%  of  the  gold  and 
31*2%  of  the  silver,  with  a  loss  of  cyanide 
amounting  to  0'004%  as  the  average  of  12  tests. 
In  the  second  series,  no  gold  was  precipitated. 
In  the  third,  a  recovery  of  617%  of  the  gold 

and  59"  3%  of  the  silver  was  obtained,  with  no 
loss  of  cyanide.  These  tests  were  made  with 
flat  lead  electrodes.  The  low  results  are  as- 

cribed by  Christy  to  excessive  rate  of  flow, 
which  was  3  to  7  times  that  suitable  for  the 

capacity  of  the  boxes  used. 
Some  reference  is  made  (pp.  122-123)  to  an- 

other series  of  tests  at  the  Waihi,  made  with 

pervious  wire-cloth  cathodes  and  perforated 
sheet-lead  anodes,  but  the  details  are  not  given, 
so  that  it  is  impossible  to  follow  intelligently 
the  discussion  of  results  given  on  p.  123.  One 
remark,  however,  has  an  important  bearing  on 

the  whole  subject,  namely,  that  foul  mill  solu- 
tions are  harder  to  treat  than  clean  solutions. 

Christy  states  that  he  has  treated  many  such 
solutions  as  well  as  similar  solutions  saturated 
with  lime,  but  most  of  his  experiments  recorded 
in  this  bulletin  were  made  with  pure  solutions 
of  KAgCyo  or  KAuCya,  and  the  impression  is 
left  that  theapplicability  of  theprocess  to  work- 

ing conditions  requires  further  confirmation. 
The  experiments  of  A.  Scrymgeour,  at  the 

Transvaal  Gold  Mining  Estates,  Pilgrim's 
Rest,  South  Africa,  were  made  with  anodes  of 
tV  in.  iron  plates  perforated  with  i  m.  holes, 
and  cathodes  of  wire  gauze  ;  mesh  not  stated. 
A  long  series  of  experiments  gave  an  average 
precipitation  of  about  25%  of  the  gold  with  h 

hour's  contact,  the  Siemens- Halske  process 
.  giving  75%  with  4  hours'  contact.  It  was  ob- 

served that  a  pure  solution  of  sodium  auro- 

cyanide  gave  75  to  80%  by  Christy's  process 
with  i  hour  contact ;  in  this  case  the  iron  plates 

were  scarcely  attacked,  whereas  with  working 
solutions  they  became  extremely  foul  with  iron 
and  copper  cyanides  and  about  25%  of  the 
cyanide  was  consumed.  Christy  considers  that 
peroxidized  lead  anodes  should  have  been  used, 

but  as  many  of  the  essential  working  condi- 
tions are  not  recorded  it  is  impossible  to  ex- 

plain the  poor  results.  Copper  in  any  case  in- 
troduces difficulties  in  the  precipitation  of  gold. 

Later  experiments  made  with  peroxidized  lead 
anodes  gave  better  results,  up  to  71%  recovery, 

and  with  pure  NaAuCya,  of  95%,  with  1  hour's 
contact.  The  current  density  was  0'014  to 
0"033  amperes  per  sq.  ft.  of  cathode  surface, 
which  Christy  considers  insufficient. 

The    experiments   at    Roodepoort    Central 
Deep   mines.    South   Africa,   were   made    by 

Gabriel  Andreoli,  with  perforated  sheet- iron 
anodes  and  cathodes  of.  mill  screening  clamped 
together  in  sets  of  5.     The  current  was  10  to 
7  amperes,  just  sufficient  to  give  an  evolution 
of  gas  at  the  electrodes.     A  total  recovery  of 

91*5%  was  obtained.     This  was  satisfactory  as 
compared  with  the  Siemens- Halske  recovery 
of  70%  at  the  same  plant.     Other  experiments 
gave  recoveries  of  87,  90,  77,  and  80%.    These 
tests  are  of  great  interest,  as  they   show  at 
least  a  possibility  of  the  practical  application 
of  this  process  to  working  solutions,  though 

Andreoli  does  not  confirm  Christy's  claim  of 
high  electric  efficiency.     It  is  unfortunate  that 
these  tests  were  vitiated  to  some  extent  by  the 
use  of  old  chlorination  vats  saturated  with  gold. 

Commenting  on  these  results,  Christy  out- 
lines (pp.  128-129)  the  conditions  required  for 

effective  precipitation  thus  :     The  necessity  of 

increasing  the  flow  of  solution  as  the  liquid  be- 
comes impoverished  of  its  gold  and  silver  con- 

tent cannot  be  too  positively  emphasized.     It 
must  be  increased  till  the  evolution  of  gas  at 

the  cathodes  either  ceases  or  becomes  a  mini- 
mum. .  .  .  The  best  results  are  obtained  by 

increasing  simultaneously  the  cathode  surface, 

the  current  density,  and  the  speed  of  circula- 
tion.    The  current  density  should  be  kept  at 

the  highest  point  that  will  allow  the  metal  to 
come  down  firmly  coherent  and  to  increase  the 

circulation  so  as  to  reduce  gassing  at  the  cath- 
odes to  as  low  a  point  as  is  possible  with  the 

highest  practicable  current  density.     The  limit 
of  current  density  is  reached  when  the  metal 
comes  down  as  a  slime,  and  as  it  forms  is 

washed  off  by  the  solution."     He  supposes  that 
the  experimenters   were  deterred   from  using 
sufficient   circulation  on  account  of  the  large 
amount  of  lime  in  the  solutions,  which  might 
form  deposits  on  the  cathodes,  but  Christy  says 
that  he  has  treated  solutions  rich   in  lime  at 
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velocities  of  several  feet  per  minute  through 
gauzecathodeswithno  trouble  from  this  source. 

Other  Electrode  Materials. 

Reference  is  made  (p.  129)  to  the  Snodgrass 
apparatus  (U.S.  Patent  835,329,  November  6, 
1906),  in  which  the  cathode  consists  of  a  bot- 

tom plate  of  iron  on  which  rest  iron  frames 
faced  with  wire  gauze  or  wire-cloth  coated  with 
plumbago,  or  plumbago  and  a  lead  salt.  The 
anodes  are  boxes  with  coarse  cloth  sides,  con- 

taining carbon,  manganese  dioxide,  or  lead  per- 
oxide. The  solution  flows  round,  but  not 

through  the  electrodes,  and  this  is  claimed  as 

an  advantage.  Christy  considers  that  this  ar- 
rangement would  involve  large  boxes  and  a 

difftcultand  expensive  clean-up,  but  commends 
the  bottom  cathode  plate  as  a  good  feature. 

Experiments  were  made  (pp.  130-131)  with 

a  product  known  as  '  coke  whiskers,"  a  pecu- 
liarly resistant  form  of  coke  which  "  closely 

resembles  in  size,  shape,  and  colour  the  hair  of 

a  negro's  head."  This  material  seemed  well 
adapted  for  electrodes  to  be  used  alternately  as 
anodes  and  cathodes  in  cyanide  solution,  but 
unfortunately  a  supply  on  a  commercial  scale 
was  not  procurable. 

It  was  then  found  (pp.  131-132)  that  "  ex- 
celsior fibre,"  a  material  extensively  used  for 

packing  purposes,  if  burned  at  an  orange  heat 
for  an  hour  after  all  gas  ceased  to  escape, 

formed  a  pervious  mass  of  charcoal  of  a  steel- 
blue  colour,  a  sufficiently  good  conductor,  and 
very  little  acted  on  when  used  as  an  anode  in 
cyanide  solution.  After  all  gold  and  silver  have 
been  precipitated,  particularly  if  much  KOH 
is  present,  there  is  some  action  and  the  char- 

coal is  attacked  at  a  high  voltage,  giving  a 
colour  to  the  solution,  which,  however,  may  be 

removed  by  the  use  of  quick-lime.  If  the  solu- 
tion is  thoroughly  aerated,  its  effectiveness  as 

a  solvent  for  gold  and  silver  is  not  impaired. 
This  material  has  a  smaller  area  for  a  given 
weight  than  coke  whiskers  (189  sq.  cm.  per 
gramme  as  against  300),  but  nevertheless  gave 
very  satisfactory  results.  It  is  sufficiently  re- 

sistant for  use  as  an  anode  at  ordinary  voltage 
without  protection. 

Compound  Pervious  Electrodes. 

An  interesting  development  of  the  process 
resulted  from  the  discovery  that  a  number  of 
pervious  electrodes  may  be  interposed  between 
the  anode  and  cathode  without  the  necessity  of 
electrical  connections,  which  latter  involve 
much  trouble  to  establish  and  maintain  (pp. 
132-136).  These  disconnected  conductors, 

which  Christy  calls  "  compound  pervious  elec- 

trodes," may  be  made  from  sheets  of  wire  cloth 
or  any  suitable  form  of  carbon  enclosed  in  a 

container  through  which  the  solution  can  pene- 
trate freely.  The  side  nearest  the  anode  be- 

comes positively  charged  and  that  nearest  the 
cathode  negatively  charged,  while  between  the 
two  is  a  neutral  zone  in  which  no  action  due 

to  the  current  takes  place.  Precipitation  occurs 

to  a  depth  of  |  to  i  in.,  depending  on  the  com- 
pactness of  the  conducting  material.  When 

one  of  these  compound  electrodes  becomes 
sufficiently  charged  with  precipitate,  it  may 
readily  be  removed  and  replaced  by  a  fresh  one 

without  interfering  with  the  electrical  connec- 
tions in  the  least.  This  obviously  simplifies 

the  clean-up.  Only  the  initial  and  final  elec- 
trodes in  the  box  require  to  be  connected  with 

the  source  of  current.  As  many  as  39  com- 
pound pervious  electrodes  may  be  interposed. 

A  patent  for  this  arrangement  was  obtained  by 
Christy,  March  31,  1908(U.S.Patent883,170). 

Details  of  Experimental  Plant. 

Pp.  137-144  are  devoted  to  a  description  of 
an  experimental  plant  for  testing  the  capabili- 

ties of  the  process,  and  figures  are  given  show- 
ing several  possible  arrangements  of  the  de- 

position boxes,  a  working  model  of  the  pro- 
cess, arrangement  of  lamps  for  resistance,  and 

a  pervious  charcoal  cathode  coated  with  a  de- 
posit of  silver. 

The  dimensions  of  the  electrode  frames  used 

by  Christy  may  be  of  interest.  Each  box  is 
4i  in.  wide  by  5i  in.  high,  with  inside  dimen- 

sions 3x1  by  4x6  in.  The  box  is  4  in.  deep, 
so  that  the  inner  cross  section  is  16  sq.  in. 
Christy  recommends  for  future  use  an  inner 
cross  section  of  4  by  4  in.,  or  ir  sq.  ft.  or  1  sq. 
decimetre. 

Cheese-cloth  is  stretched  over  the  inside  and 
lapped  over  the  outside,  and  fastened  to  the 

frame  by  a  coat  of  "  P  and  B  paint."  Such 
a  box  holds  8  to  10  grm.  of  excelsior  charcoal 

in  a  space  of  10  by  10  by  2'5  cm.  For  com- 
pound pervious  electrodes  of  this  size  at  least 

10  grm.  of  charcoal  should  be  packed  into  each 
box.  The  boxes  are  spaced  j  in.  apart.  The 
initial  and  final  electrodes  are  provided  with  a 

rod  of  Acheson  graphite,  for  electrical  connec- 
tions. Two  boxes,  with  14  compound  elec- 
trodes, having  28  current  gaps,  require  a  volt- 

age of  110.  A  small  centrifugal  pump  is  re- 
quired for  circulating  the  solution  at  2  to  5 

litres  per  minute.  If  the  interstitial  space  is 
about  2i  litres,  the  rate  of  flow  will  be  1  to  2  ft. 
per  minute. 

Some  of  the  difficulties  encountered  and 

remedies  proposed  are  noted  on  p.  139.     The 
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detrimental  effect  of  sulphates  in  solution  on 
iron  anodes  has  already  been  noted.  When 
these  salts  are  present,  Christy  prefers  to  use 
anodes  of  lead  wire  about  f  in.  diameter,  coated 
with  PbOs  and  fitted  in  a  wooden  frame  coated 

with  "  P  and  B  paint."  Rich  solutions  some- 
times deposit  silver  so  rapidly  as  to  clog  the 

filter  cloth,  necessitating  frequent  removal. 
With  solutions  which  are  foul  with  lime  and 
ferrocyanide  there  is  often  considerable  resist- 

ance to  circulation.  The  remedies  are,  to  re- 
duce the  speed  of  flow  or  increase  the  grade  of 

the  box.  Toward  the  end  of  the  operation, 
when  the  charcoal  becomes  choked  with  hydro- 

gen bubbles,  the  grade  of  the  box  must  be  in- 
creased, or  the  solution  may  overflow.  The 

grade  recommended  for  rich  solutions  is  1  to 
I2  in.  per  foot. 

In  using  compound  pervious  electrodes, 
some  care  is  necessary  in  packing  the  char- 

coal, to  avoid  the  presence  of  passages  for  the 
electric  current  through  the  solution  and  not 
through  the  charcoal.  There  should  be  a 
uniform  fall  of  voltage  throughout  the  box, 
and  it  is  preferable  to  make  the  first  anode  a 
graphite  comb,  or  a  frame  of  peroxidized  lead 
wires,  as  these  give  a  more  uniform  distri- 

bution of  current  than  the  excelsior  charcoal 
anodes.  The  end  cathode  usually  becomes 
more  rapidly  coated  than  the  others,  and 
requires  more  frequent  renewal.  For  com- 

pound pervious  electrodes,  about  5  lb.  of 
charcoal  is  used  per  cu.  ft.  of  cathode  space, 
and  for  simple  electrodes  about  2i  to  3  lb. 

Best  Conditions  of  Precipitation. 

The  remainder  of  the  report  (pp.  144-162) 
is  devoted  to  details  of  tests  to  determine  the 

best  conditions  of  precipitation.  The  small- 
scale  tests  were  made  with  20  litres  of  solution, 
but  before  attempting  to  apply  the  process  on 
a  large  scale  it  is  recommended  that  charges 
of  500  litres  should  be  treated. 

The  presence  of  silver  may  be  detected 
without  assaying,  by  mixing  1  cc.  of  the  solu- 

tion with  dilute  H0SO4,  which  gives  a  white 
turbidity.  This  would  not  answer  with  plant 
solutions  containing  copper,  zinc,  and  other 
metals  which  also  yield  white  precipitates 
with  dilute  H2SO4  in  cyanide  solution.  With 
uniform  voltage,  the  rate  of  silver  precipita- 

tion is  denoted  by  the  fall  in  amperage,  and 
in  recording  tests  it  is  desirable  to  represent 
this  graphically  by  plotting  curves.  The  most 
economical  point  at  which  to  stop  precipitation 
is  when  the  cyanide  content  ceases  to  increase 
and  begins  to  decrease. 

The  method  of  evaporation  on  lead  foil  is 

recommended  for  solution  assays.  The  zinc- 
lead  acetate- HCl  method  is  also  used  (with 
the  addition,  in  the  case  of  low-grade  gold 
solutions,  of  a  small  quantity  of  AgNOs,  as 
a  collector  to  prevent  loss  of  gold  in  cupel- 
lation).  This  method  is  ascribed  to  F.  J. 
Buel.  As  it  has  long  been  in  use  under  vari- 

ous forms,  and  has  been  credited  to  different 
investigators,  it  would  be  interesting  to  ascer- 

tain who  was  the  real  originator  of  it. 
The  necessity  for  reliable  ammeters  and 

voltmeters,  and  of  recording  their  readings  is 
emphasized  (p.  146),  and  there  is  also  a  plea 
(p.  147)  for  the  use  of  the  metric  system. 
In  experimental  work  of  this  kind  it  is  an 
obvious  advantage  to  use  a  uniform  system 
of  measurement,  and  one  having  commensur- 

able units. 

Experiment  showed  that  ordinary  charcoal 
could  not  be  substituted  for  excelsior  charcoal 

(pp.  147-148),  as  it  is  practically  a  non-con- 
ductor. A  small  precipitation  of  silver,  about 

1%  of  its  own  weight,  takes  place  on  excelsior 
charcoal  without  the  electric  current. 

In  absence  of  protective  alkali  a  slight  loss 
of  cyanide  occurred  in  circulating  the  solutions 
for  8  hours  with  a  centrifugal  pump,  the 

strength  of  solution  falling  from  OT  to  0'093% 
KCy.     This  is  ascribed  to  CO2  in  the  air. 
The  following  data  obtained  in  the  final 

tests  recorded  in  the  report  may  be  noted  : 
An  experiment  conducted  with  four  simple 
pervious  electrodes  of  excelsior  charcoal  gave, 
with  a  pure  KAgCyo  solution,  a  precipitation 

of  92'24%  of  the  silver  in  4  hours  and  practic- 
ally complete  precipitation  in  7  hours,  but  it 

was  shown  that  the  treatment  was  uneconom- 
ical after  the  4th  hour.  The  KCy,  after  4 

hours,  had  increased  from  0'099  to  0T88%, 
but  beyond  that  point  diminished  to  0T54% 
at  the  end  of  7  hours.  Twenty  litres  of  solution 
were  circulated  about  once  per  hour,  this 
amount  being  six  times  the  capacity  of  the 
box, 

A  gold  cyanide  solution  containing  origin- 

ally $5'85  gold  per  ton  showed  complete  pre- cipitation in  4  hours,  with  similar  treatment. 
There  was  no  regeneration  of  cyanide,  but  on 
the  contrary  a  diminution  from  0097  to 

0'0675  per  cent. 
A  similar  experiment  in  which  five  com- 

pound pervious  electrodes  1  in.  thick  and  one 
simple  cathode  were  used  gave  a  precipitation 
in  3  hours  of  98%  of  the  silver  and  99%  of  the 
gold.  The  space  between  electrodes  was  i  in., 
giving  6  current  gaps  of  3h  volts,  or  a  total 
of  21  volts.  Experiment  showed  that  a  cur- 

rent-gap of  J  in.  was  preferable  to  one  of  2  in. 
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In  another  experiment,  on  a  mixture  of 
KCy,  KOH,and  KAgCy^.the  free  KCy  rose 

from  0"0985  to  0'183%  in  4  hours,  when  more 
KAgCyo  was  added.  The  final  free  KCy 

strength  after  8  hours  was  0'236%.  In  the 
first  stage,  there  was  a  precipitation  of  98'69% 
of  the  silver,  in  the  second,  of  99"7  per  cent. 
Precipitation  of  Solutions  containing  Lime. 

Nearly  all  these  tests  were  made  with  pure 
solutions,  and  it  is  to  be  regretted  that  more 
work  was  not  done  with  liquors  comparable 
to  those  which  would  necessarily  occur  in 
practice.  The  tests  on  the  effect  of  lime 
(pp.  154-157)  are  of  special  interest,  as  they 
indicate  the  influence  of  one  at  least  of  the 

inevitable  impurities.  Compound  pervious 
electrodes  were  used,  and  one  simple  Acheson 
graphite  comb  anode.  There  were  1 1  cells 
each  i  in.  thick  with  eleven  \  in.  gaps,  or  a 
total  of  381  volts ;  20  litres  of  solution  were 
circulated  for  8  hours;  this  solution  contained 

20  gm.  KCy,  10'2  gm.  CaO,  and  24'43  gm. 
silver  as  KAgCyg.  With  a  rate  of  flow  of 
144  tons  per  24  hours  in  a  1-ton  box,  the  pre- 

cipitation of  silver  was  93'5%  in  1  hour;  when the  rate  of  flow  was  diminished  to  72  tons 

per  24  hours,  the  precipitation  of  silver  was 

99"5%.  Cyanide  of  calcium  was  formed  at 
the  expense  of  free  CaO,  indicated  by  a  rise 
in  cyanide  content  accompanied  by  a  fall  in 
protective  alkali.  These  effects  ceased  after 
the  precipitation  of  silver,  and  the  cyanide 
strength  then  began  to  fall. 

There  seems  to  be  some  advantage  as  re- 
gards gold  precipitation  in  giving  the  cathodes 

a  preliminary  coating  of  silver  (see  p.  158). 
All  the  tests  showed  that  it  was  economical 

to  stop  the  precipitation  before  it  was  actually 
carried  to  completion,  as  toward  the  finish  the 
rate  of  deposition  greatly  diminishes  and  the 

current  is  harmfully  consumed  in  decompos- 
ing cyanide.  Christy,  therefore,  proposed  to 

use  the  solution  again  for  ore-extraction  after 
the  gold  content  has  been  reduced  by  90%. 
This,  in  the  case  cited,  where  a  solution  of 
\\  oz.  gold  per  ton  was  used  at  the  start, 

would  give  a  "barren"  leaching  solution  of 
0'125  oz.  per  ton,  which  would  hardly  be  con- 

sidered satisfactory  in  ordinary  practice.  It 
would  probably  pay  better  to  aim  at  more 
complete  precipitation,  even  at  the  expense 
of  cyanide. 

Conclusion. 

To  sum  up  the  impression  produced  by  a 
careful  study  of  this  bulletin,  it  may  be  said 
that  the  process  is  of  great  interest  from  a 

scientific  point  of  view,  and  perhaps  contains 
possibilities  which  might  be  developed  into  a 
system  of  practical  value.  The  advantage  of 
the  method  over  the  modern  perfected  methods 
of  zinc  precipitation,  however,  is  not  clearly 
demonstrated.  The  only  point  of  superiority 
actually  pointed  out  is  the  regeneration  of 
cyanide  due  to  electrolysis  of  the  double  silver 
and  gold  cyanides.  That  in  most  cases  the 
saving  from  this  source  would  be  small  may 
be  inferred  from  figures  in  a  paper  by  H.  A. 
White,  recently  published  by  the  Chemical, 
Metallurgical,  &  Mining  Society  of  South 
Africa  (reproduced  in  the  Magazine  for  May), 
in  which  the  causes  of  zinc  consumption  are 

investigated.  Only  1*2%  of  this  consumption 
is  due  to  precipitation  of  gold  and  silver,  and 
as  the  solutions  to  be  precipitated  on  the 

Rand  carry  only  about  O'l  oz.  gold  per  ton, 
the  KCy  saved  by  substituting  electric  for 
zinc  precipitation  would  amount  to  not  more 

than  0'05  oz.  per  ton  of  solution  (see  p.  75). 
The  main  causes  of  cyanide  consumption  are 
the  reactions  on  base  metals  and  acid  salts  in 

the  ore,  and  it  is  by  no  means  evident  that 
these  would  be  materially  reduced  by  any 
known  system  of  electric  precipitation  (see 

pp.  75-76).  When  we  consider  the  additional 
cost  of  installation,  the  greater  labour  involved 
in  working  a  more  complex  system,  the  greater 
amount  of  skill  and  supervision  required,  and 
added  costs  for  power  in  the  electric  process, 
it  requires  some  unquestionable  advantage  to 
warrant  the  replacement  of  existing  methods. 

Thermostatic  Metal.  —  The  British 
Thomson- Houston  Company  is  now  putting 

on  the  market  a  "thermostatic  metal,"  which 
is  made  by  the  American  General  Electric 
Company.  This  metal  is  a  duplex  strip, 
formed  of  two  metal  strips  having  widely  dif- 
ferentcoefficientsof  expansion,  welded  together 
along  their  entire  length.  When  the  strip  is 
subjected  to  change  of  temperature,  one  half 
will  expand  or  contract  more  quickly  than  the 

other,  causing  the  strip  to  bend.  It  is  sup- 

plied in  various  thicknesses  from  0'015  to 
0'25  in.  in  section.  Thermostatic  metal  is  far 
more  sensitive  to  heat  than  the  ordinary  ther- 

mometer or  any  previous  form  of  thermostat. 
A  single  degree  of  temperature  change  will 
affect  its  curvature  to  a  measurable  extent. 
When  it  bends  it  exerts  a  considerable  force, 
which  can  be  used  for  the  operation  of  levers, 
and  the  opening  and  closing  of  valves,  etc.  It 
will  provide  the  necessary  compensation  for 
any  apparatus  which  it  is  desired  to  make 
independent. of  temperature  variations. 



THE  NICKEL-COPPER  MINES  OF  SUDBURY. 
By   DR.   J.    MACKINTOSH    BELL. 

We  reproduce  herewith  a  lecture    dehvered  at    Harvard    University,    describing   the 
Nickel-Copper  Mines  of  Sudbury,   Ontario. 

Introduction. — The  Sudbury  nickel- 
copper  area  not  only  supplies  by  far  the  great- 

est portion  of  the  world's  nickel  requirements, 
but,  in  addition,  it  adds  considerably  to  the 
copper  output,  besides  supplying  appreciable 
amounts  of  such  rare  elements  as  platinum 
and  palladium.  Like  other  great  mineral 
districts  in  Northern  Ontario  it  owes  its  dis- 

covery to  railway  construction  through  what 
was  formerly  regarded  as  a  wilderness  fit  only 
for  the  lumberman  and  the  trapper.  The 
first  discovery  was  made  in  1884  in  a  cutting 
on  the  main  line  of  the  Canadian  Pacific  Rail- 

way. This  later  became  the  Murray  mine. 
Soon  afterward  the  famous  Copper  Cliff  mine 
was  opened,  at  first  for  copper  and  later  for 
nickel.  Within  four  years  of  the  first  dis- 

covery most  of  the  important  deposits  had 
been  found,  though  even  within  the  last  few 

years  a  large  and  important  deposit  was  dis- 
covered in  a  hitherto  unproductive  section  of 

the  camp — on  the  Falconbridge  property — as 
the  result  of  a  campaign  of  scientific  explo- 

ration by  the  E.  J.  Longyear  Company,  of 
Minneapolis. 

Topography. — The  Sudbury  nickel-cop- 
per field  covers  an  elliptical  area  of  40  miles 

by  16  miles.  The  inner  part  of  the  ellipse 
consists  of  a  basin  of  the  latest  Pre-Cambrian 

sediments, '  overlain  by  glacial  beds.  This 
basin  is  surrounded  by  somewhat  rugged 
hills,  which  have  a  maximum  local  relief  of 
500  ft.,  and  which  merge  outward  into  the 

topography  characteristic  of  the  Pre-Cambrian 
highlands  of  Canada,  rocky  hills,  ridges,  and 
sand  plains  diversified  by  rapid  streams  and 
numerous  lakes.  The  flat  or  gently-inclined 
surface  of  the  basin  through  which  the  streams 

meander  quietly  is  now  occupied  by  a  pro- 
gressive agricultural  community,  largely  made 

up  of  miners  who  have  retired  to  the  land. 
Sudbury,  the  principal  town  of  the  locality, 

lies  to  the  south  of  the  basin.  Its  well-built 
streets,  its  numerous  fine  public  buildings,  and 
its  excellent  public  conveniences  testify  to  the 
great  faith  in  the  future  of  the  local  mining 
industry.  The  town  has  a  population  of  about 
8,000,  and  is  well  supplied  with  transportation 
facilities  by  the  Canadian  Pacific  Railway 
and  its  branches,  and  by  the  Canadian 
National  Railways. 

Post  Keweenawan 

Keweenawan  ? 

Lower 

Laurentian. 
Sudbury  Series. 

Keewatin. 

Grenville  Series. 

Geology.- — ^The  generally  accepted  classi- 
fication of  the  rocks  of  the  district  is  as 

follows  : 

Dykes  of  diabase  and 

granite. 
Nickel-bearing    eruptive 

sheet. 
Huronian.      Upper.       (a).     Chelmsford    sand- 

stone. 

{b).     Onwatin  slate. 
(c).     Onaping  tuff. 

[d).  Trout  Lake  con- 
glomerate. Ramsay  Lake  conglom- erate. 

Granite  and  gneiss. 

(a).     Greywacke,    slate. 
(&).  Quartzite,  schist, 

and  fine-grained 

gneiss. 
Iron  formation,  green- 

stones, and  green 
schist. 

Crystalline  limestone  and 

quartzite. Apart  from  the  above  sequence  there  are  a 

variety  of  eruptive  rocks — gabbro,  norite,  and 
greenstone — to  which  no  definite  position  can 
be  assigned.  They  are,  at  any  rate,  thought 
to  be  older  than  the  nickel-bearing  eruptive, 
but  younger  than  the  Sudbury  series. 

It  does  not  come  within  the  scope  of  this 
paper  to  describe  the  geology  in  detail.  It 
has  already  received  ample  attention  from 
numerous  writers,  chief  among  whom  were 
Barlow  and  Coleman.  Suffice  it  to  say  that 

all  Pre- Keweenawan  rocks  are  highly  meta- 
morphosed, and  even  the  Keweenawan  con- 

siderably so  in  certain  localities. 
From  an  economic  standpoint  interest 

centres  in  the  Keweenawan  nickel-bearing 
eruptive  with  which  the  nickel-copper  deposits 
are  invariably  associated.  This  eruptive  is 
intruded  between  the  Lower  Huronian  and 
earlier  rocks  on  the  one  side  and  the  Upper 
Huronian  on  the  other,  in  the  form  of  an 
immense  laccolithic  sheet  with  a  thickness 

varying  from  half-a-mile  to  two  miles,  and 
averaging  a  mile  and  a  quarter,  and  with  an 
almost  constant  dip  inward  toward  the  interior 
of  the  basin.  The  synclinal  character  of  the 
sedimentary  rocks  within  the  latter  and  of  the 
laccolith  itself  is  due  to  their  subsidence,  fol- 

lowing the  collapse  of  the  rocks  beneath  the 
laccolith  after  its  intrusion. 
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Judging  by  the  occurrence  of  isolated  out- 
liers of  rocks  similar  to  those  of  the  laccolith, 

it  is  presumed  that  it  was  formerly  much 
more  extensive  than  at  present  and  that  large 

quantities  of  it,  as  well  as  the  associated  rocks, 

have  been  removed  by  the  long-continued 
erosion  the  region  has  undergone.  Apophyses 
from  the  laccolith  extend  outward  in  a  few 

places  from  the  rim. 
Petrologically  considered  the  eruptive  shows 

a  gradual  gradation  from  norite  on  the  outer 

to  micropegmatite  on  the  upper  side.  Toward 
the  bottom  the  norite  contains  in  places  blebs 

of   pyrrhotite   and    chalcopyrite    which   pass 
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(generally  where  there  is  a  depression  in  the 
underlying  floor)  without  any  apparent  break 
into  ore-bodies  sometimes  of  very  great  pro- 
portions. 

The  fresh  norite  consists  mainly  of  hyper- 
sthene,  augite,  plagioclase,  biotite,  and  quartz. 
In  many  places  the  rocks  have  undergone 
alteration  resulting  in  the  change  of  the 
pyroxenes  to  hornblende,  uralite,  chlorite,  and 
serpentine.  The  norite  containing  blebs  of 

ore  is  ordinarily  called  "spotted"  norite.  Schis- 
tosity  is  locally  developed  within  the  norite. 

Nature  of  the  Deposits. — The  ore 
deposits  are  divided  into  two  more  or  less 
definite  types  :  marginal  deposits  and  offset 

deposits. 
Marginal  deposits,  as  their  name  implies, 

occur  at  the  margin  of  the  laccolith  and  the 
underlying  rocks  which  may  belong  to  the 
Sudbury  series,  to  the  I.aurentian  granites 
and  gneisses,  or  to  other  rocks.  Ordinarily 
they  are  found  where  the  laccolith  is  relatively 
thick  and  where  it  forms  an  embayment  into 
the  underlying  rocks,  a  trough  therein  dipping 
beneath  the  laccolith.  One  of  the  best  ex- 

amples of  this  type  is  the  Creighton,  probably 
the  richest  ore-body  of  the  district. 

Offset  deposits  occur  at  points  where  chan- 
nels lead  out  from  the  embayments  and  carry 

ore  associated  with  norite  to  various  distances 
from  the  margin  of  the  laccolith,  in  places 
three  or  four  miles.  The  Copper  Cliff  deposit 
and  many  others  which  will  be  mentioned 
later  are  of  this  type.  It  is  thought  possible 

that  the  offset  deposits  represent  former  deep- 
seated  zones  of  weakness  which  correspond 
with  faults  in  the  overlj  ing  Upper  Huronians. 

The  sulphide  minerals  consist  in  the  order 
of  their  abundance  of  pyrrhotite  (FenSio), 

pentlandite  (FeNiS2),  and  chalcopyrite 

(CuFeSo).  Pyrite  is  rarely  found.  The  sul- 
phide minerals  contain  appreciable  quantities 

of  gold,  silver,  palladium,  and  platinum.  Ap- 
parently these  are  associated  more  particularly 

with  chalcopyrite  than  with  pyrrhotite.  The 
platinum  is  thought  to  occur  in  the  form  of 
sperrylite  ;  no  palladium  or  silver  minerals 
have  been  identified.  The  association  be- 

tween pentlandite  and  pyrrhotite  is  intimate. 
Chalcopyrite  occurs  generally  in  distinct 

crystalline  areas. 
While  the  ore-bodies  are  invariably  directly 

connected  with  the  norite,  the  country  rock 

may  be  norite  or  any  other  of  the  rocks  under- 
lying, and  any  of  the  component  minerals  of 

the  latter  may  consequently  form  part  of  the 
gangue  which  at  times  shows  free  quartz. 
Calcite  is  exceedingly  rare.  The  original 
silicates  are  altered  to  tremolite,  chlorite,  &c. 

A  large  proportion  of  the  material  of  the 
ore  deposits  consists  of  country  rock,  but 
there  is  every  gradation  from  the  generally 

sparsely  impregnated  hanging  or  foot-wall 
material — spotted  ore — to  practically  massive 
sulphide.  Apparently,  chalcopyrite  is  as. 
abundant  in  the  rocky  ore  as  in  the  richer 
varieties,  but  pentlandite  increases  as  the 
amount  of  rock  decreases  and  seems  to  have 
a  constant  ratio  to  the  amount  of  pyrrhotite 

present. 
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(2). 

(3) (4) 

(5) 
(6) 
(7) 

The  average  grade  of  the  ore  is  about  5% 

in  combined  nickel  and  copper,  but  in  certain 

deposits  was  considerably  higher.  Where 

copper  is  more  abundant  nickel  is  less  so, 
and  vice  versa. 

A  detailed  microscopical  study  of  the  ores 

was  made  by  Tolman  and  Rogers,*  \vho  give 
the  age  succession  of  the  mmerals  of  the 
deposits  as  follows  : 

(1).     Silicates  (original). 

Magmatic  alteration  of  pyroxene  to  horn- blende. 

Magnetite. 
Pyrrhotite. 
Pentlandite. 
Chalcopyrite. 

Hydrothermal  alteration  of  silicates  to  tre- molite,  chlorite,  &c. 

According  to  this  succession  the  ore  miner- 

als are  later  than  the  magmatic  ferromagnes- 

ian  silicates,  but  earlier  than  any  minerals 

resulting  from  hydrothermal  activity. 

While  the  deposits  are  found  at  numerous 

places  around  the  edge  of  the  sill  there  are 

many  parts  of  the  margin  which  have  not 

been  proved  productive,  especially  where  the 

sill  is  narrow  and  assumes  the  form  of  a  re- 
entrant rather  than  an  embayment. 

The  deposits  exhibit  the  usual  irregularity 

in  dimensions  of  other  sulphide  bodies  simi- 

larly formed.  They  commonly  have  great 

longitudinal  extension  as  compared  with  the 
lateral  dimension.  Some  of  the  mines  have 

been  worked  to  3,000  ft.  on  the  dip,  and  cer- 
tain ore-bodies  are  believed  to  extend  much 

deeper.  Some  of  the  deposits  are  columnar 

in  shape,  with  the  longitudinal  dimension  but 

little  greater  than  the  lateral,  and  with  remark- 
able continuation  downward.  The  No.  2 

mine  at  Copper  Cliff  comes  under  this  cate- 
gory. Two  deposits  with  small  surface 

dimensions  at  Victoria  mine  have  been  traced 
downward  for  1,600  ft. 

The  Frood-Stobie  is  much  the  largest  ore 

deposit  known  in  the  district.  It  strikes 
north-east  and  south-west  in  a  narrow  gossan- 
covered  ridge,  with  one  or  two  slight  inter- 

ruptions, for  nearly  two  miles.  It  is  of  the 
offset  type,  and  in  its  course  touches  several 
different  rocks,  including  norite,  but  at  no 
place  approaches  nearer  than  f  mile  to  the 
edge  of  the  laccolith  proper.  Diamond-drill 
records  prove  that  the  deposit  dips  at  first  at 

an  angle  of  60°  to  70°  towards  the  latter  and 
then  flattens  somewhat,  suggesting,  as  Cole- 

man indicates,  an  underground  connection 

with    the  parent   sheet.     The    Frood-Stobie 

*  C  F.  Tolman,  Jr.,  and  A.  K.  Rogers,  "A  Study  of  the  Mas- 
matic  Sulphide  Ores."  Leland  Stanford  Jr.  University  publi- cations.    University  series  lyi6. 

deposit  has  been  proved  to  contain  upwards 
of  .35,000,000  tons  of  ore. 

The  Murray  ore-body,  which  is  a  marginal 
deposit  and  continuous  with  the  Elsie,  shows 
a  gossanous  outcrop  about  a  mile  in  length. 
It  averages  70  ft.  in  width  and  has  been 
traced  down  the  dip,  which  is  usually  at  about 

36°,  below  the  norite  for  3,600  ft.  It  contains 
more  than  16,000,000  tons  of  ore. 

The  ore-body  recently  discovered  by  the 
E.  J.  Longyear  Co.  in  the  western  part  of 
the  township  of  Falconbridge  has  a  length 
of  7,500  ft. 
The  Frood-Stobie,  Murray,  and  Falcon- 

bridge  represent  some  of  the  largest  ore- 
bodies,  but  there  are  many  others  of  every 
size,  some  of  which  have  scarcely  yet  been 
developed  at  all  or  have  produced  anything 
from  100,000  to  200,000  tons  of  ore. 

About  1,500,000  tons  of  ore  are  now  being 
annually  raised  at  Sudbury.  At  this  rate  of 

output  there  is  probably  at  least  50  years' ore  in  sight,  with  large  sections  of  undeveloped 
ground  which  may  be  expected  to  greatly 
increase  this  large  reserve. 

Genesis  of  the  Ore-Bodies. — The 
genesis  of  the  Sudbury  ores  has  been  the 
subject  of  great  discussion  by  many  leading 
geologists  and  mining  men,  and  unanimity  of 
opinion  as  to  their  origin  has  not  yet  been 
reached. 

The  conflicting  theories  are  all  based  upon 
certain  facts  as  opposed  to  inferences,  which 
have  been  well  summarized  by  Roberts  and 

Longyear  in  their  able  paper  on  the  genesis 

of  the  Sudbury  ores.'' The  facts  as  given  by  the  authors  are  as 
follows  : 

(1).  The  ore  occurs  at  or  near  the  margin  of  the 
main  norite  mass.  Even  where  the  ore 

occurs  in  offset  deposits,  that  is,  not  adjoin- 
ing the  sill,  norite  is  invariably  associated 

with  it  or  in  close  proximity. 

(2).  The  ore  minerals  are  later  than  the  rock- forming  minerals. 

(3).  The  ores  penetrate  and  replace  the  foot- wall rocks  to  some  extent. 

(4).  The  rock  associated  with  the  ore  appears  to 
be  more  or  less  brecciated. 

(5).  The  walls  of  the  commercial  ore-body  are 
usually  sharply  defined  mineralogically. 

(6).  The  norite  wall  (hanging)  is  always  spotted 
with  sulphides;  the  foot-wall  is  in  places 
spotted,  elsewhere  barren. 

(7).     The  mineralogical  content  of  the  deposits  is 
remarkably  uniform  with  a  fairly  constant 
ratio  between  the  amount  of  pentlandite 

and  pyrrhotite,  although   with  a  shghtly 
,    more  variable  quantity  of  chalcopyrite. 

♦"Genesis  of  the  Sudbury  Nickel-Copper  Ores  as  Indicated 

by  Recent  Exploration."  By  Hugh  M.  Roberts  and  Robert  Davis 
Longyear.  Transactions  of  the  Canadian  Mining  Institute, 

vol.  xsi. 
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(8).  The  usual  minerals  accompanying  typical 
hydrothermal  deposits  are  scarce  or  lack- 

ing, and  in  many  places  the  norite  associ- 
ated with  the  ore  is  unaltered. 

(9).  The  norite  laccolith  has  been  differentiated 
into  an  upper  stratum  of  acid  material  and 
a  lower  stratum  of  basic  material.  Within 
the  basic  material  are  minor  amounts  of 
acid  rocks. 

A  number  of  hypotheses  as  to  the  origin  of 
the  ore-bodies  has  been  developed  upon  the 
basis  of  these  facts,  the  most  important  of 

which  may  be  summarized.  Barlow,"  who 
wrote  one  of  the  earliest  memoirs  on  the  dis- 

trict, considered  that  the  ores  were  formed  by 
a  process  of  magmatic  separation  on  the  cool 
edge  of  the  norite  and  that  they  were  crystal- 

lized prior  to  the  other  minerals  therein. 

Coleman^  believes  that  the  ores  were  pre- 
cipitated by  gravity,  not  as  crystals  but  in 

the  form  of  a  melt.  Howe"  and  Bateman''  are 
of  the  opinion  that  the  ores  were  deposited 
from  an  intrusion  of  molten  sulphides  which 
was  distinct  from  the  norite  magma  and  took 

place  in  a  deep-seated  reservoir. 
A  number  of  geologists,  including  Dickson 

and  Knight,*  considered  that  the  ores  were 
not  separated  directly  from  the  norite  magma 
and  have  no  immediate  connection  therewith. 

They  believe  they  were  introduced  by  hydro- 
thermal  solutions  ramifying  along  the  contact 
of  the  laccolith  with  the  underlying  rocks 
subsequent  to  the  solidification  of  the  norite. 
The  ultimate  source  of  the  metals  in  the 

solutions  may  have  been  the  same  subterra- 
nean reservoir  as  supplied  the  norite. 

Tolman  and  Rogers  believe  that  the  sul- 
phides were  extracted  from  the  norite  during 

its  process  of  crystallization  by  the  miner- 
alizers  present  and  were  deposited  as  the  final 
stage  of  the  consolidation  of  the  magma. 

Roberts  and  Longyear  hold  that  while  the 
norite  was  consolidating,  the  sulphides  were 
segregated  in  solution  and  made  their  way, 
under  the  influence  of  complex  chemical  and 
physical  forces,  to  the  base  of  the  norite  where 
they  were  precipitated.  With  this  view,  they 
point  out,  it  is  merely  a  matter  of  emphasis 
as  to  whether  the  ores  are  considered  to  be  of 

magmatic  or  hydrothermal  origin,  though  the 

*A.  E.  Barlow,  "Report  on  the  Origin,  Geological  Relations 
and  Composition  of  the  Nickel-Copper  Deposits  of  the  Sudbury 
Mining  District,  Ontario."  Canadian  Geological  Survey  Bul- 

letin 96(iy07). 

*  A.  P.  Coleman,  "The  Nickel  Industry  with  special  reference 
to  the  Sudbury  Region,"     Canadian  Dept.  of  Mines. 

-E.  Howe,  "  Petrological  Notes  on  the  Sudbury  Nickel  De- 
posits."    Economic  Geology,  1914,  No.  9. 

^Bateman.  A.  M.,  "Magmatic  Ore  Deposits."  Sudbury,  Ont. 
Economic  Geology,  1917,  No.  12. 

*C.  W.  Knight,  "Origin  of  the  Sudbury  Nickel-Copper  De- 
posits."    Engineering  and  Mining  Journal,  May  6,  1916. 

C.  W.  Dickson,    "The  Ore  Deposits  of  Sudbury,  Ontario." Trans.  A.I.M.E.,  1904. 

dominant  factor  controlling  the  deposition  is 
magmatic  segregation  in  situ. 

Briefly  considered,  I  believe  the  origin  of 
the  Sudbury  ore  to  have  been  as  follows  : 
The  sulphides  were  originally  separated  in 
the  unconsolidated  magma  by  gravitational 

segregation  towards  the  bottom  of  the  lacco- 
lith. The  non-sulphide  minerals  of  the  magma 

were  the  first  to  crystallize.  The  sulphides, 

owing  to  the  presence  of  mineralizers,  remain- 
ed longer  in  solution,  probably  for  relatively 

a  considerable  period,  and  were  later  precipi- 
tated in  the  more  or  less  open  or  easily 

permeable  locations  provided  by  the  contact 
between  the  laccolith  and  the  underlying  rocks 
or  zones  of  weakness  in  the  latter  into  which 

the  magma  had  penetrated.  That  solution 
was  active  is  evidenced  by  the  impregnations 

in  places  of  the  wall-rock  antedating  the 
norite  and  by  the  presence  of  quartz  and  car- 

bonates in  certain  deposits,  as  at  the  Crean 

Hill  mine,  where  water  was  evidently  con- 
spicuous. On  the  other  hand,  the  invariable 

connection  of  the  ores  with  the  norite  seems 

to  preclude  the  possibility  of  their  being  de- 
posited by  hydrothermal  solutions  subsequent 

to  the  solidification  of  the  norite.  The  small 
amount  of  norite  connected  with  the  offset 

deposits  probably  had  an  upward  connection 
with  extensive  portions  of  the  laccolith  which 
have  long  since  been  removed  by  erosion. 

The  able  papers  by  Mr.  W.  H.  Goodchild, 
in  The  Mining  Magazine  during  1918,  on 
the  Evolution  of  Ore  Deposits  from  Igneous 
Magmas,  throw  much  light  on  the  processes 
which  were  probably  at  work  during  the 
formation  of  the  Sudbury  ores. 

Companies  and  Properties. — There  are 
three  important  mining  companies  at  present 
operating  in  the  Sudbury  district.  These  are 
the  International  Nickel  Corporation  of  Canada, 
the  Mond  Nickel  Company,  and  the  British 
America  Nickel  Corporation. 

The  International  Nickel  Company  began 
operationsin  1886and  has  worked  continuously 
since.  It  is  now  much  the  most  important 

nickel  producer  in  the  world.  Its  mines  in- 
clude the  Copper  Cliff,  the  No.  2,  the  Creigh- 

ton,  Crean  Hill,  an3  Frood.  The  first  two 
mentioned,  which  were  very  rich  deposits,  are 
not  now  being  worked.  The  Frood,  with  the 
Frood  Extension  (belongingtothe  Mond  Nickel 

Company)  are  on  the  Frood-Stobie  deposit  al- 
ready described. 

The  Creighton  has  so  far  been  the  most  pro- 
ductive mine  in  the  district.  It  is  regarded  as 

a  typical  marginal  deposit,  the  geological  loca- 
tion being  structurally  ideal  for  the  location  of 
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a  large  ore-body.  It  was  opened  in  1901,  and 
has  so  far  given  more  than  all  the  other  mines 
of  the  locality  combined.  It  has,  in  fact,  been 

practically  the  dominant  factor  in  the  world's 
nickel  production.  Its  ore  is  richer  than  that 
of  any  other  deposit  at  Sudbury,  excluding 
Copper  Cliff.  The  better  grade  ore  of  the  mine 
contained  about  2%  of  copper  to  5%  of  nickel. 

The  ore  of  the  Crean  Hill  deposit,  which  is 

partly  marginal  and  partly  offset  in  nature,  ap- 
proximately reverses  the  proportions  of  nickel 

and  copper  in  the  Creighton  ores.  The  mine 
was  for  a  long  time  the  most  important  pro- 

ducer of  copper  in  the  province  of  Ontario.  It 
is  not  now  working. 

During  1917,  the  ore  production  of  the  In- 
ternational Nickel  Company,  distributed  by 

mines,  was  as  follows  : 
Tons. 

Creighton  Mine    ...  1,003,814 
Crean  Hill  Mine  ...  113,908 
No.  2  Mine  ...  1,907 

Nickel-Copper  Production  of  the  Sudburv  Mines. 

Total 1,119,629 

The  Mond  Nickel  Company  began  work  in 
1899  at  Victoria  mines,  about  22  miles  west  of 
the  town  of  Sudbury,  and  has  since  become  an 
important  producer.  The  company  owns  the 
Garson,  from  which  most  of  its  ore  has  been 
obtained,  the  Worthington,Levack,  and  Frood 
Extension.  The  ore  production  of  the  various 
working  mines  of  the  company  in  1917  was  as 
follows : 

Tons. 
Garson  Mine          116,968 
Victoria  No.  1  Mine      ...  45,972 

Worthington  Mine        ...  75,012 
Levack  Mine         88,587 
Bruce  Mine            34,796 

Total 361,335 

The  British  America  Nickel  Corporation, 
which  was  formed  in  1913,  took  over  the  pro- 

perties of  the  Canadian  Nickel  Corporation. 
Among  its  many  large  and  important  holdings 
are  the  Murray,  already  mentioned,  the  Whistle, 
Gertrude,  and  Elsie.  The  only  one  of  these 
mines  at  present  working  is  the  Murray,  which 
is  being  actively  developed  on  an  extensive  scale. 

Output.  —  The  table  shows  the  amount 
of  ore  raised,  the  amount  of  ore  smelted,  and 
the  quantity  of  nickel  and  copper  produced, 
from  the  beginning  to  the  end  of  1918. 

In  addition  to  nickel  and  copper,  the  ore  con- 
tains palladium  and  platinum,  and  a  very  little 

cobalt,  but  exact  figures  as  to  the  amount  of 

each  of  these  elements  which  the  field  has  pro- 
duced are  difficult  to  obtain.  The  cobalt  pro- 

duction is,  relatively  speaking,  quite  unim- 
portant. 

Ore 

Nickel Copper Year 
Smelted Priiduced 

Tons Tons Tons 1890 

59.329 1891 71,480 
1892 

61,924 2,082 

1,936 

1893 

63,944 

1,653 1,431 
189+ 87,916 

2,570* 

2,748 1895 

86,546 

2,315l 
2,365i 

1896 73,505 

1,948* 

1,868 
1897 

96.094 

1,999 2,750 1898 121,924 

2  7831 
4, 1861 

1899 171,230 

2,872 
2,834 

190O 
211.960 

3,540 3,364 1901 

270,380 

4,441 

4.197 

1902 
233,388 

5,945 

4.066 

1903 220,937 
6,998 

4,005 

1904 

102,844 
4,729 

2,042 
1905 

257,745 9,503 

4,525 

1906 340,059 
10,776 

5,260 

1907 
359.076 10,£02 

7.003 1908 
360,180 

9,563 
7,501 

1909 

462,336 
13,141 

7,873 

1910 628,947 

18,636 

9.630 
1911 

610,788 
17,049 

8,966 
1912 

725,065 
22,421 

11,116 

1913 823,403 

24,838 12,938 

1914 

947,053 
22.759 14,448 

1915 
1,272,283 34,039 19,608 

1916 
1.546,215 

41,299 

22,430 

1917 
1.453,661 41,887 21,197 

1918 
1.559,892 

45,886 
23,557 

Totals 13,280,104 

366,276i 213,845i 

Methodsof  Mining. — In  theSudbury  dis- 
trict every  stage  of  mining  activity  is  visible, 

from  a  test  pit  or  trench  sunk  on  a  gossanous 

outcrop  to  the  completely  developed  and  well- 
organized  mine,  raising  over  5,000  tons  of  ore 
daily.  While  there  are  dozens  of  properties 
scattered  around  the  edge  of  thelaccolith,  which 
may  be  considered  beyond  the  prospect  stage, 
not  more  than  twenty-five  have  actually  pro- 

duced ore  on  a  commercial  scale,  while  those 
which  have  supplied  more  than  100,000  tons 
of  ore  do  not  number  more  than  12  or  13. 

The  methods  of  mining  vary  considerably  in 
the  several  mines.  Ordinarily,  development 

commenced  with  open-cuts  which  in  some  of  the 
larger  mines,  such  as  the  Creighton,  extended 
to  a  depth  of  200  ft.  The  underground  methods 

pursued  below  the  open-cuts  show  variation 
from  mine  to  mine.  The  system  followed  is, 

however,  commonly  an  adaptation  of  the  pillar- 
and-stall  plan,  the  pillars  not  necessarily  being 
at  regular  intervals,  but  corresponding  to  the 

poorer  portions  of  the  ore- bodies.  If  the  ore- 
body  being  mined  is  more  or  less  uniform  and 
contains  inconsiderable  areas  of  waste  rock, 

the  pillars  in  ore  are  removed  before  any  par- 
ticular level  is  abandoned. 

In  the  Crean  Hill  mine,  where  there  were  in 
the  nickel-bearing  portion  of  the  deposit  ap- 

preciable amounts  of  waste  rock,  the  ground 
was  blocked  out  by  exploratory  drifts  carried 
to  the  confines  of  the  mineralized  section. 
Wherever  enrichmentsoccurred  the  drifts  were 

widened,  raised  to  a  height  of  about  16  ft.,  and 
then  continued  as  breast  stopes.  As  develop- 

ment continued  upward  the  pillars  of  rock  un- 
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fit  to  be  mined  were  reinforced  by  walls  of 
waste  culled  below  ground  and  further  sup- 

ported by  similar  material  returned  from  the 
surface.  Through  the  walls  were  built  the 

necessary  ore-chutes  and  manways. 
In  the  Creighton,  the  methods  of  mining 

resemble  those  formerly  used  at  Crean  Hill, 
except  that  the  walls  and  filling  consist  entirely 
of  ore,  which  forms  a  large  reserve  of  broken 
material  in  the  event  of  any  emergency  arising. 

In  the  Murray  mine  a  system  of  mining 
which  is  new  in  the  district  is  being  evolved. 
Its  progress  will  be  followed  with  considerable 
interest  as  development  proceeds. 
Metallurgical  Practice. — Eachof  the 

three  large  mining  companies  now  operating  at 
Sudbury  has  its  own  metallurgical  plant.  That 
of  the  International  Nickel  Co.  is  situated  at 
Copper  Cliff,  that  of  the  Mond  Nickel  Co.  at 
Coniston,  and  that  of  the  British  America 
Corporation  near  the  Murray  mine,  at  the  new 
settlement,  Nickelton. 

while  that  of  the  Mond  Nickel  Company  goes 
for  treatment  to  Swansea,  Wales. 

At  the  British  America  Co.'s  plant  the  ore 
is  not  roasted  but  is  treated  direct  in  blast-fur- 

naces, where  a  matte  carrying  about  10%  of 
copper  and  nickel  is  produced.  This  is  re- 
smelted  in  converters  as  at  the  other  smelters 

to  produce  an  80%  matte  which  is  shipped  to 
refineries  at  Deschenes,  Quebec. 

At  Copper  Cliff  the  roasted  ore  usually  con- 
tains from  10%  to  11%  of  sulphur.  From 

9,000  to  10,000  lb.  of  roasted  ore  is  required 
for  a  charge  to  which  is  ordinarily  added  2,000 
to  3,000  lb.  of  green  ore.  The  latter  varies  in 
amount,  depending  on  the  quantity  of  sulphur 
it  and  the  roasted  ore  contain.  Furnace  scrap 
is  added  and  quartz  as  flux,  which  varies  in 
quantity  from  nothing  to  2,000  lb.,  according 
to  the  silica  in  the  ore.  The  quantity  of  coke 
added  to  the  charge  is  adjusted  to  a  certain  per- 

centage of  the  weight  of  ore  and  flux,  and  varies 
from  10%  to  12%. 

Geological  Section  across  the  Sudbury  Nickel  Basin. 

The  process  at  the  first  two  plants  is  practi- 
cally the  same;  that  of  the  last-named  some- 
what different. 

Needless  to  say,  in  operations  of  such  magni- 
tude as  are  pursued  at  Sudbury,  it  is  obvious 

thatall  the  plants  arecomprehensive, extensive, 
and  fully  equipped  with  the  latest  machinery 
and  appliances  to  meet  their  several  require- 
ments. 

At  the  International  Nickel  Co.'s  plant,  and 
at  that  of  the  Mond  Nickel  Company,  the  ore 
is  roasted  in  open  heaps  to  remove  part  of  the 
sulphur.  The  roasted  product  is  smelted  with 
a  variable  amount  of  green  ore,  flux,  and  coke 
to  produce  furnace  or  standard  matte.  The 
latter  is  blown  in  standard  converters  to  make 

a  matte  of  75%  to  80%  of  nickel  and  copper. 
The  matte  from  the  Copper  Cliff  converters  is 
shipped  for  final  treatment — the  separation  and 
refining  of  the  copper  and  nickel — to  the  re- 

fineries of  the  International  Nickel  Co.  at 

Port  Colborne,  Ontario,  and  in   New  Jersey, 

In  the  converters,  quartz  and  silicious  ore  is 
used  to  flux  the  excess  of  iron  and  bring  the 
matte  up  to  the  required  percentage  in  copper 
and  nickel. 

The  International  Nickel  plant  has  eight 
blast-furnaces,  four  of  which  are  now  in  opera- 

tion. All  are  of  the  rectangular  water-jacketed 
type.  Five  measure  50  in.  by  204  in.  inside  the 
tuyeres,  are  19  ft.  high  from  the  hearth  plate 
to  the  charging  floor,  and  are  rated  at  500  tons 
per  day.  The  three  other  furnaces  are  of  the 
same  style  but  somewhat  larger,  having  inside 
measurements  at  the  tuyeres  of  50  in.  by  300 
inches. 

In  addition  to  the  blast-furnaces  the  com- 

pany has  one  reverberatory  furnace  for  treat- 
ing flue  dust  and  green  ore  fines.  The  furnaces 

are  112  ft.  by  19  ft.  hearth  area.  The  roof  is 
20  in.  thick  for  the  first  35  ft.  near  the  coal 

burners  and  15  in.  thick  for  the  rest  of  the  way. 
The  extreme  height  inside  is  6  ft.  The  bottom 
is  composed  of  fine  crushed  quartz,  well  fritted. 
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The  spring  of  the  roof  arch  is  19  in.,  1  in.  rise 

to  the  foot/' The  most  interesting  feature  in  connection 
with  the  reverberatories  is  the  use  of  extremely 
finely  comminuted  coal  dust  as  fuel,  which  is 

propelled  by  an  air-blast  in  the  form  of  a  spray 
of  dust  and  which  burns  as  readily  as  fuel  oil. 

The  International  Nickel  Company  has  six 
basic  converters,  each  37  ft.  2  in.  long  by  10  ft. 
in  diameter,  outside  measurement.  They  run 
on  four  tread  rings,  12  ft.  in  diameter.  The 
stack  or  opening  in  the  roof  for  the  escape  of 
gas  is  in  the  centre  of  the  cylinder.  There  are 
44  tuyeres,  li  in.  in  diameter  and  7  in.  apart. 
There  are  no  tuyeres  directly  under  the  stack. 
The  length  inside  the  lining  is  33  ft.  3  in.  The 
bottom  is  2  ft.  thick,  the  back  or  tuyere  wall  is 
18  in.,  and  the  front  15  in.  thick.  The  roof  is 
a  12  in.  arch.  The  brick  directly  round  the 
tuyeres  is  18  in.  thick. 

Experiments  having  for  their  object  the 
utilization  of  pyritic  smelting  at  Copper  Cliff 
have  not  been  successful. 

The  maximum  capacity  of  the  8  blast-fur- 
naces and  the  one  reverberatory  of  the  Copper 

Cliff  plant  amounts  to  100,000  tons  of  ore  per 
month  and  of  the  converters  to  about  33,000 
tons  of  furnace  matte  charged. 

The  plant  of  the  Mond  Nickel  Company 
follows  the  same  general  lines  as  the  one  just 
described,  and  the  equipment  involved  and  the 
process  followed  are  similar.  Reverberatory 
furnaces  are  not  employed.  The  maximum 

capacity  of  the  four  blast-furnaces  amounts  to 
45,000  tons  of  ore  monthly,  and  of  the  three 
converters  to  10,000  tons  of  furnace  matte 
charged. 

The  British  America  Corporation  has  two 

blast  furnaces,  each  being  made  of  steel  water- 
jackets  14  ft.  long  resting  on  the  crucible,  with 
forty-eight  4|  in.  tuyeres.  Each  smelts  from 
14,000  to  16,000  tons  of  ore  monthly  and  has 
a  maximum  capacity  of  about  17,000  tons. 
Each  measures  50  in.  by  360  in.  inside  the 
tuyeres  and  is  16  ft.  deep  from  the  feed  floor 
to  the  bottom  of  the  crucible.  Special  charg- 

ing cars  with  four  compartments  of  S  tons  each, 
with  weighing  device  and  drawn  by  electric 
locomotive,  have  been  provided. 

The  plant  hasthree  basic-lined  Peirce-Smith 
converters  measuring  30  ft.  by  13  ft.  external 
measurement,  with  44  tuyeres,  each  li  in.  di- 

ameter. Each  converter  is  rotated  electrically 
and  equipped  with  a  Garr  silica  charger.  Two 
60  ft.  span  electric  travelling  cranes,  capable 
of  lifting  40  tons,  are  provided. 

Air  for  the  blast-furnaces  and  for  the  con- 
verters is  given  by  Rateau  Smoot  turbo- 
blowers, driven  by  steam  turbines.  There  are 

two  of  these  for  the  furnaces,  each  giving  a 
blastof  30,000cu.  ft.  at  40  oz.  pressure,  and  two 
for  the  converters  with  a  blast  of  36,000  cu.  ft. 
each,  at  121b.  pressure.  This  high  pressure 
permits  the  necessary  rapid  conversion  of  the 
matte  from  the  blast-furnaces  which  is  lower 

in  nickel-copper  content  than  that  sent  to  the 
converters  at  the  International  Nickel  or 

Mond  Nickel  plants  where,  as  mentioned  be- 
fore, the  ore  is  mainly  roasted  before  being  sent 

to  the  blast-furnaces. 
Power  for  the  plants  of  the  International 

Nickel  Company  and  the  Mond  Nickel  Com- 
pany is  provided  by  hydro-electric  develop- 
ments on  the  Spanish  River,  about  23  miles 

west  of  Copper  Cliff  station,  and  from  smaller 

falls  on  the  Wahnipitei  and  \'ermillion  Rivers. The  British  America  Nickel  Corporation  is  at 
present  using  steam  power,  but  it  is  hoped 
electric  power  may  be  utilized  here  also  in 
future  with  the  tapping  of  additional  sources 
of  hydro-electric  energy. 

■  See  A.  P.  Coleman,  "  The  Nickel  Industry, of  Mines,  1913. Canadian  Dept. 

Nickel  in  South  Africa. — In  the  South 
African  Journal  of  Industries  for  June,  Mr. 

T.  G.  Trevor,  Inspector  of  Mines,  gives  in- 
formation relating  to  a  new  discovery  of  nickel 

in  South  Africa,  on  the  property  of  the  Scotia 
Talc  Mining  Co.,  in  the  Barberton  district. 
The  geological  formation  here  is  that  of  the 
Jamestown  series  of  schists,  the  actual  horizon 
being  that  of  the  Lily  Bar.  The  work  done 
consists  of  one  main  quarry  about  12  ft.  deep, 
and  four  or  five  small  cuttings  which  expose 

the  outcrop  for  some  fifty  yards.  The  ex- 
posure here  shows  a  bed  2  ft.  3  in.  in  thick- 

ness, dipping  conformably  with  the  formation 

at  an  angle  of  about  60^  to  the  south.  The 
bed  is  highly  stained  with  a  green  mineral, 
and  obviously  contains  a  large  percentage  of 
granular  magnetite.  The  high  specific  gravity 
of  the  rock  is  immediately  noticeable.  The 
hanging  wall  is  a  fissile  sandy  rock,  which 

might  be  described  as  a  phyllite.  The  foot- 
wall  is  a  decomposed  sandy  rock,  also  shaley 
in  structure  and  showing  some  green  stains. 
The  report  of  the  Government  Chemist  on  a 

selected  sample  of  the  main  bed  was  as  fol- 
lows :  In  order  to  preserve  the  specimen  only 

a  small  portion  chipped  oft  the  end  was  ana- 

lysed. This  contained  25"8%  of  metallic  nickel. 
As  sulphur  and  arsenic  appear  to  be  absent, 
the  ore  is  probably  a  mixture  of  magnetite  and 

a  nickel  silicate.  Its  specific  gravity  is  4'49. It  is  almost  totally  insoluble  in  acid. 



WAR  EXPERIENCES  IN   RUSSIA. 

By   DR.   A.   L.   SIMON. 

The  author  continues  his  account  of  his  experiences  in   Russia  and  Siberia  during  the 
war.     Previous  articles  have  been  pubHshed  in  the  issues  of  April  and  October  of  last  year. 

1RK0UTSK,  where  I  arrived  in  April,  1916, 
was  then  a  very  quiet  and  orderly  town. 
No  concerts  at  the  hotels,  no  gipsy  bands, 

no  theatre,  just  a  couple  of  cinemas  chiefly 

displaying  propaganda  plays.  Hotel  accom- 
modation was  difficult  to  obtain,  a  large  num- 

ber of  rooms  being  occupied  by  representatives 
of  the  Swedish  Red  Cross,  the  American 
Y.M.C.A.,  and  American  Red  Cross  Nurses, 
all  of  whom  had  special  missions  in  connection 
with  camps  of  prisoners  of  war  in  and  near 
Irkoutsk.  All  of  them  were  real  Samaritans 

and  fulfilled  their  difficult  task  in  a  most  praise- 
worthy manner,  with  incredible  personal  sacri- 

fices and  abnegation.  One  of  the  Swedes 
down  with  spotted  typhus  was  being  carefully 
nursed  by  American  sisters.  An  American 
gentleman,  Mr.  Bartholomew,  by  his  tact  and 
courtesy  had  gained  the  full  confidence  of  the 
Russian  authorities  to  such  an  extent  that 

whatever  he  asked  for  was  certain  to  be  granted. 

Streets  and  shops,  which  in  pre-war  days  al- 
ways presented  a  most  animated  appearance, 

were  practically  deserted  and  did  not  seem  to 
be  needed.  Possibly  the  last  weeks  of  Lent 
were  partly  responsible  for  this  state  of  things. 
Certainly  the  terrible  losses  sustained  by  the 
Siberian  regiments  had  spread  gloom  and 

mourning  into  every  family,  creating  an  in- 
tense feeling  of  sadness. 

Visits  to  Mines  near  Irkoutsk. — My 
presence  in  Irkoutsk  was  due  to  professional 
work.  Five  copper  mines  and  one  mica  mine, 
the  owners  of  which  resided  in  Irkoutsk,  were 
to  be  investigated.  The  journey  to  the  mica 
mine  was  easily  dispensed  with,  inasmuch  as 
the  owner  refused  to  show  it.  His  excuses 
were  numerous,  bad  state  of  the  roads,  snow 
and  ice,  even  a  landslide  which  obliterated  all 
former  workings.  There  were  really  so  many 
excuses  that  in  all  probability  the  mine  solely 
existed  in  the  imagination  of  the  would-be 
seller.  The  owner  of  the  copper  mines,  a 
former  police  official,  was  well  provided  with 
documents,  samples,  and  marvellous  tales  as  to 
the  untold  riches  of  his  mines.  They  were  all 
situated  in  the  Buriat  country,  in  the  middle 
reaches  of  the  river  Ouda.  It  would  take  three 

days  to  get  there,  a  fortnight  to  see  the  mines, 
and  as  Easter  week  was  close  at  hand,  Easter 
week  when  nobody  did  any  work  in  Russia  and 

when  neither  horses  nor  carriages  were  pro- 
curable from  the  peasants,  he  maintained  that 

it  was  imperative  to  postpone  our  departure 
from  Irkoutsk  for  at  least  a  fortnight.  A 

pleasant  prospect  in  that  part  of  the  world.  He 
would,  however,  see  that  time  should  not  drag, 
and  he  would  make  all  provisions  for  a  record 

On  thk  Okha  Ri\er. 

journey  when  we  did  start.  In  the  meantime 
there  were  many  dinners  and  meetings  at  which 
he  wasmostconfidentiallycommunicative.  He 

knew  of  the  responsibilities  of  a  mining  engi- 
neer, and  he  appreciated  very  much  that  the 

Petrograd  financiers  had  sent  such  an  experi- 
enced and  serious  man  to  in\  estigate  the  merits 

of  his  mines.    Besides  the  copper  mines  he  also 93 
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owned  coal  mines,  coal  mines  with  coal  excep- 
tionally rich  in  by-products.  He  was  told  this 

by  the  professors  of  the  Petrograd  School  of 
Mines.  He  did  not  know  anything  about  the 

value  of  such  by-products,  and  he  would  wel- 
come the  co-operation  of  a  scientific  partner  in 

this  undertaking.  He  would  like  me  to  be  this 
partner,  and  he  would  gladly  pay  100,000 
roubles  for  such  co-operation.  He  was,  how- 

ever, a  poor  man,  but  expected  to  realize  a 
large  sum  of  ready  cash  from  the  sale  of  the 
copper  mines,  the  merits  of  which  were  beyond 
question.  As  soon  as  that  sale  was  completed, 
he  would  be  prepared  to  pay  50%  of  the  co- 

operation money.  A  beautiful  scheme  so  allur- 
ing that  he  readily  complied  with  my  request 

to  give  it  in  writing.  I  forwarded  this  docu- 
ment for  safe  custody  to  my  principals  in  Pet- 

rograd, adding  that,  on  the  face  of  it,  I  should 
not  be  surprised  to  find  the  copper  mines  to  be 
valueless.     Needless  to  say  that  was  the  case. 

The  journey  to  visit  them  was,  however,  a 

most  interesting  one.  It  started  from  the  sta- 
tion of  Bada,  situated  on  the  Trans-Siberian, 

led  through  Buriat  country  most  of  the  way, 
and  eventually  rejoined  the  railway  line  again 
at  Onochoi.  The  river  Ouda  had  to  be  crossed 

twice.  On  the  first  occasion  it  was  still  partly 
frozen,  but  there  were  open  channels  some  1 5  ft. 
wide  near  each  bank.  These  were  bridged 
over  with  poles  from  field  fences  on  one  side 
and  with  a  ladder  and  planks  from  a  Buriat 
settlement  on  the  other  side.  To  have  arrived 

safely  on  the  other  side  was  a  real  relief,  as  the 
river  might  have  broken  up  any  minute.  As 
a  matter  of  fact  the  ice-flow  started  two  days 
later,  and  on  re-crossing  the  river  on  the  return 
journey,  dug-outs  had  to  be  used. 

The  mines  visited  were  the  following:  Korka, 

Ulan-Burgass,  Kungutt,  Tar-Bagatai,  and 
Angir-Khan.  All  of  them  are  mentioned  in 

Reutovski's  book  on  the  geology  of  Siberia. 
They  are  described  as  old  prospects  for  copper, 
lead,  and  iron,  and  had  been  located  in  1840 
or  thereabouts  by  the  administration  of  the 
government  -  owned  ironworks  of  Petrofski 
Savod,  while  scouring  the  country  for  an  ap- 

propriate supply  of  iron  ore  for  their  blast- 
furnaces. The  mines  were  sufficiently  pros- 

pected in  those  days  to  show  their  deficiency 
as  regards  quantity  and  quality  of  ore.  They 
were  taken  up  again  by  the  owner  with  whom 
I  had  to  deal  in  the  belief  that  he  could  effect 
a  ready  sale  to  kindhearted  foreigners. 

One  of  the  mines,  the  Angir-Khan,  on  the 
river  Angir,  I  found  particularly  interesting 
from  a  theoretical  pDint  of  view,  as  it  afforded 
a  perfect  illustration  of  the  genesis  of  an  ore 

deposit  on  a  miniature  scale.  The  Angir  river 
which  runs  from  west  to  east  is  bordered  on  its 

southern  bank  by  a  series  of  spurs  running  al- 
most due  north  and  south.  One  of  these  spurs, 

some  500  ft.  high,  is  intersected  by  an  iron  lode 

20  to  30  ft.  thick,  the  lode  being  almost  paral- 
lel to  the  ridge  of  the  spur.  Copper  stains  are 

readily  discernible  on  the  eastern  side  at  about 
50  ft.  below  the  ridge.  A  small  drive  started 
a  few  feet  lower  down  the  hill,  after  passing 
through  limestone,  intersects  a  few  stringers  of 
malachite,  i  to  2  in.  thick,  and  finishes  in  an 
iron  ore  containing  sulphides.  Above  the  level, 
the  iron  ore  is  completely  oxidized  and  porous, 
while  in  the  drive  and  below  it  the  iron  ore  is 

compact  and  shows  crystals  of  iron  and  copper 
pyrites.  It  is  therefore  evident  that  the  copper 
deposit  is  due  to  the  leaching  by  atmospheric 
influences  of  the  copper  contents  from  the 
upper  portion  of  the  iron  vein,  the  copper  in 

solution  being  precipitated  on  coming  into  con- 
tact with  the  limestone.  It  is  even  possible 

by  ascertaining  the  cubic  contents  of  that  upper 
portion  to  estimate  approximately  the  amount 
of  copper  which  has  been  leached  out.  Such 
an  estimate  shows  the  absolute  futility  of  ever 
finding  a  copper  mine  in  that  locality.  On  a 
previous  journey  to  Siberia  in  June,  1914,  I 
found  an  almost  identical  copper  deposit  on 
the  shores  of  the  River  Abakan,  an  affluent  of 
the  Yenesei,  on  which  a  Russian  geologist 
hadspent  some  ̂ 20,000  in  useless  prospecting. 

The  Buriats. — The  most  interesting  fea- 
ture of  that  journey,  however,  was  my  experi- 
ence of  the  Buriats,  who  are  strict  adherents  to 

the  faith  of  Confucius,  andderive  their  religious 
teachings  straight  from  the  Lamas  of  Thibet. 
Without  exception  they  were  extremely  hospit- 

able, and  always  gave  me  access  for  a  night's 
rest  to  their  scrupulously  clean  best  room, 
wherein  resides  in  a  glass  case  a  gilded  statue 
of  Buddha  and  various  of  his  relations.  In 
front  of  the  glass  case  numerous  offerings  to 
Buddha  such  as  sugar,  tea,  cereals,  etc.,  stand 

in  cup-shaped  receptacles  made  of  choice 
Chinese  cloisonne,  or  chased  copper  inlaid  with 
brass  ornamentations.  All  these  dishes  placed 
in  a  row  are  flanked  at  either  end  with  a 

spouted  receptacle  of  similar  workmanship, 
containing  liquid  offerings  the  nature  of  vvhich 
1  did  not  ascertain.  We  also  noticed  a  long 

narrow  box,  lavishly  decorated,  which  con- 
tained, painted  on  rice  paper,  various  prayers 

left  by  Lamas  while  on  touring  visits.  The 
quaintest  of  all,  however,  is  the  praying  box, 
a  small  closed  cylinder  similar  in  decorative 
design  to  the  cups  containing  offerings.  A 
second  cylinder,  on  which  the  standard  prayer 
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is  written,  is  enclosed.  The  latter  is  fastened 
to  a  spindle  which  protrudes  through  the  lid  of 
the  praying  box.  By  giving  a  twist  to  the 
spindle,  the  inner  cylinder  spins  round  and 
round,  and  each  revolution  thereof  is  equiva- 

lent to  the  saying  of  what  may  be  termed  the 
standard  prayer.  Whoever  of  the  household 

passes  Buddha's  shrine  gives  a  twist  to  the 
spindle  and  thus  fulfils  his  or  her  devotions  in 
a  most  expeditious  manner.  Thus  are  the  me- 

chanics of  the  roulette  applied  to  some  religi- 
ous use. 

Large  Buddhist  temples  have  been  built  in 
six  or  seven  localities  in  the  Buriat  country. 
No  women  are  allowed  near  them,  the  work 
of  cleaning  and  cooking,  etc.,  being  done 
by  the  apprenticed   Lamas,  all  clad  alike  in 

reddish  brown  kaftans.  When  we  visited  one 
of  the  temple  localities,  the  Lamas  did  not 
show  themselves,  as  they  evidently  did  not 
wish  to  have  any  intercourse  with  Russians, 
one  of  our  party  unfortunately  being  in  the 
uniform  of  a  railway  official. 

At  one  of  the  Buriat  houses  where  we  re- 
sided for  several  days,  and  the  railway  official 

having  left  us  by  then,  our  stay  seemed  to 
arouse  the  curiosity  of  the  neighbourhood  for 
miles  round.  Visitors  flocked  in  from  all  parts 
and  wished  to  see  and  shake  hands  with  the 
Englishman.  This  seemed  at  the  time  a 
mystery,  and  it  was  only  several  months  later 
that  I  hit  on  a  satisfactory  explanation.  On 
leaving  that  Buriat  house  its  owner,  an  old 
Buriat,  asked  to  be  allowed  to  personally  drive 

1—5 

A  Buriat  Temple. 
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tq  our  next  stopping  place.  After  a  journey 
of  about  two  miles  he  requested  us  to  alight 
and  led  to  two  graves,  both  built  of  brick, 
whitewashed  and  covered  with  cast-iron  plates. 
One  of  them  bore  a  Latin,  the  other  an  English 
inscription.  They  were  dated  1833  and  1839, 
and  referred  to  Sara  Stallybrass  and  Charlotte 
Stallybrass  respectively. 

The  old  Buriat  told  me  in  very  bad  Russian 
a  long  tale  which  seemed  so  strange  that  I 
could  not  follow  it.  Several  months  later, 
I  met  Mr.  Walter  Davidson  at  Ekaterinburg, 

the  best  friend  of  every  Englishman  or  Ameri- 
can who  ever  visited  the  Urals  or  Siberia,  and 

the  finest  representative  the  British  Govern- 
ment could  ever  have  had  in  those  parts.  He 

was  the  head  of  the  British  Bible  Society's 
Office  for  Eastern  Russia  and  Siberia,  and  he, 
of  course,  knew  all  about  Mr,  Stallybrass  and 
the  graves.  Suffice  it  to  say  that  Mr.  Edward 
Stallybrass  was  a  missionary  who  settled 

amongst  the  Buriats  in  1 830.  After  two  years' 
residence  he  translated  the  Bible  into  Buriat, 
and  his  translation  is  the  one  in  use  to  this 
day.  While  among  the  Buriats  he  lost  two 
wives,  buried  in  the  above-mentioned  graves. 
He  never  attempted  to  convert  the  Buriats 
by  words,  but  he  showed  them  by  his  example 
of  living  and  by  ministering  to  their  needs  and 
ills  that  his  creed  was  superior  to  theirs ;  he  had 
their  good  will, and  held  their  admiration  which 
lasts  to  this  day  and  is  being  handed  down 

from  generation  to  generation  ;  it  is  still  re- 
vealed by  their  paying  special  respects  to  a 

visiting  Englishman. 
The  Russian  authorities,  and  particularly 

the  Russian  Church,  resented  Stallybrass's 
popularity  and  rising  power.  They  requested 
him  to  leave  hurriedly.  He  went,  but  he  left 
on  the  two  graves  standing  in  a  lonely  part 
of  Siberia  two  monuments  to  the  grit  and 
perseverance  of  real  missionary  work  of  which 
every  Englishman  may  justly  feel  proud. 

On  the  return  journey  I  visited  the  coal 
prospects  on  the  river  Okha,  some  160  miles 
west  of  Irkoutsk.  The  coal  is  a  brown  coal 

of  good  quality  and  easily  worked.  The  pro- 
duction of  other  coal  mines  in  the  neighbour- 

hood is, however,  more  than  sufficient  to  supply 

present  needs,  and  there  is  no  special  induce- 
ment in  spending  capital  in  a  new  competitive 

venture. 

Verch  Issetsk. — My  next  stopping  place 
was  Ekaterinburg,  where  I  remained  for  several 
months  investigating  during  that  lime  the  Verch 
Issetsk  Estate.  This  is  situated  in  the  Ural 
Mountains  directly  to  the  north  of  the  town  of 
Ekaterinburg.     It  covers  an  area  of  1,059,638 

acres.  The  total  surface  of  workable  timber 

lands  amounts  to  758,773  acres.  This  issuffici- 
ent  to  yield  all  constructional  timber  required 
by  the  estate  and  further  to  yield  79,000  cubic 
fathoms  of  wood  for  the  production  of  charcoal. 
The  latter  amounts  to  215,000  baskets  per 

annum,  which  quantity  is  sufficient  for  a  pro- 
duction of  about  80,000  tons  of  finished  iron 

products  such  as  sheet  iron  or  mild  steel  in  the 
shape  of  bars,  bands,  etc.  Besides  the  wood 

and  charcoal  the  estate  owns  an  important  con- 
cession for  coal  near  the  village  of  Jegorgina, 

readily  accessible  by  rail.  This  coal  is  an 
anthracite  of  good  quality.  The  use  of  this 
fuel  for  the  reduction  of  the  iron  ores  opens 
quite  new  issues  as  regards  an  increased  future 
iron  production  which  hitherto  was  Imiited  by 
the  available  charcoal. 

Mention  must  also  be  made  of  the  possibility 

of  obtaining  coke  of  good  quality  from  the  cen- 
tre of  Siberia,  namely,  from  the  coalfields  of 

Kousnetsk,  those  of  Cheremkovo,  and  others. 
This  coke  can  be  delivered  in  the  Urals  at  a 

price  of  about  £2.  10s.  per  ton.  Such  new 
supply  of  coke,  which  in  all  probability  will  be 
available  when  things  are  again  normal,  will 
give  a  fresh  stimulus  to  the  iron  industry  of 

the  Urals  in  general  and  also  to  the  iron  pro- 
duction of  Verch  Issetsk  on  account  of  its  ex- 

tremely favourable  situation  as  regards  com- 
munications. 

The  total  reserves  of  iron  ore  on  the  estate 
are  estimated  to  amount  to  6  million  tons,  of 

varying  quality  and  composition.  There  are 
three  distinct  kinds  of  iron  ore  :  those  with  high 
contents  of  iron  from  Vuisoko  Gora  containing 

about  60%  of  metallic  iron,  those  known  as  sur- 
face ores  from  numerous  localities  in  the  estate 

containing  from  45  to  52%  of  metallic  iron,  and 
those  of  the  Sinarne  deposit,  not  yet  being 
worked  but  containing  an  ore  of  extreme  purity 
with  55%  of  metallic  iron.  The  ores  mentioned 
are  in  no  way  all  the  iron  ores  of  the  estate, 
forotherdeposits  as  yet  undeveloped  areknown 
to  exist.  As  regards  the  deposit  of  Sinarne, 
which  has  been  prospected  within  recent  times, 
no  reserves  can  be  mentioned.  It  is  a  deposit 
of  great  importance,  and  other  Ural  estates 
have  obtained  concessions  in  that  locality  also. 

The  ironworks  have  been  built  in  the  village 
of  Verch  Issetsk, situated  atabout  f  mile  to  the 
north-west  of  the  town  of  Ekaterinburg.  The 
works  consist  of  a  blast-furnace,  Ural  type, 
two  small  and  one  large  Martin  furnaces  with 
basic  lining,  a  small  rolling  mill  for  the  rolling 
of  billets  for  sheet  iron,  and  a  rolling  mill  for 

sheets,  with  a  small  installation  for  the  manu- 
facture of  galvanized  iron  sheets.     In  normal 
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times  the  Martin  furnaces  are  fed  partly  with 

the  pig  iron  from  the  blast-furnace  of  the  Verch 
Issetsk  works,  but  chiefly  with  the  pig  from 
the  other  blast-furnaces  of  the  estate.  The 
details  of  these  pig  supplies  during  1915  are  as 
follows:  Rejefskoi  6,000  tons,  Utkinski  7,000 
tons,  Nijni  Rudianski  9,000  tons.  The  Verch 
Nevinsk furnaces  provided  no  supply  thatyear. 
This  small  production  was  due  to  the  tempor- 

ary scarcity  of  labour.  Besides  the  centres  of 
production  mentioned,  there  are  others  which 
were  not  working  owing  to  war  conditions. 

There  are  three  kinds  of  copper  deposits  on 
the  estate,  namely  : 

(7)  The  deposits  of  Pishminsky  (vein  for- 
mation). 

(2)  The  deposits  of  Kalatah  and  neighbour- 
hood (lenticular  deposits). 

(5)  The  deposits  of  Rudianka  (contact  de- 
posit). 

The  last  of  these  was  worked  many  years 

ago,  but  no  details  are  available,  and  the  work- 
ings are  inaccessible. 

The  Pishminsky  deposits  have  been  worked 
since  1909,  and  are  fairly  well  developed. 
They  consist  of  impregnations  in  schists  with 
vein  characteristics  ;  in  places  small  veins  of 
clean  chalcopyrite  are  found.  There  are  at 
present  four  working  centres  which  extend  over 
a  length  of  about  7  miles,  and  are  being  worked 
through  the  shafts  mentioned  in  the  following 
table.  Ore  reserves  and  assay-values  are  given 
for  each  shaft. 

Q^,^^  Ore  reserves  Assay-value O  H  A  r  T  T«  ̂   „  _  o 1  Ons  /O 

Ivanofsky    25,000  5 
Central     25,000  6 

Alexandrofsky    40.000  3"5  to  4 
Klutchefskoi       being  developed 

Generally  speaking  the  development  work 
in  these  shafts,  as  also  in  the  other  copper 
mines,  is  not  in  keeping  with  their  importance. 
The  ore  contains  sufficient  gold  to  make  its  ex- 

traction a  remunerative  one,  but  in  order  to  de- 
rive all  advantages  therefrom  it  would  be 

essential  to  have  an  electrolytic  refinery. 
The  deposits  of  Kalatah  and  neighbourhood 

are  the  most  important  ones  of  the  estate,  and 
are  undoubtedly  of  considerable  value.  These 
deposits  may  be  grouped  along  three  main  lines 
all  running  north  and  south.  The  first  of  these 

lines,  the  eastern  one,  passes  through  the  de- 
posit of  Kalatah  and  comprises  the  deposits  of 

Kalatah,  Abnavlione,  Kovelionovoe,  Rumin- 
skaia,  and  Bielorejinsky.  The  distance  from 
this  latter  deposit  to  that  of  Kalatah  is  about 
6  miles.  The  four  deposits  first  named  are  all 
within  the  first  mile  from  Kalatah.  From 

Ruminskaia  to  Bielorejinsky  the  surface  con- 

sists of  deep  marshy  peat  soil  and  has  not  yet 
been  explored.  The  second  line  passes  through 
the  deposit  of  Jegoffski  at  about  6  miles  to  the 
west  of  Kalatah.  This  deposit  has  been 
worked  in  former  years.  Little  is  known  of  it, 
and  it  requires  to  be  explored  afresh.  The 

third  line  passes  through  the  deposit  of  Kar- 
puchino  at  about  10  miles  to  the  west  of  Kal- 

atah. On  that  line  two  deposits  are  being 
worked. 

All  these  deposits  consist  of  lenticular  ore- 
bodies  of  iron  pyrites  intermixed  with  copper 
pyrites,  the  amount  of  copper  varying  from  1 
to  8%  in  the  ore.  All  the  lenses  are  covered 
with  an  iron  capping  of  limonite.  At  a  shallow 
depth  iron  pyrites  without  copper  contents  is 
found,  the  copper  evidently  having  been  leached. 
At  varying  greater  depth  the  mixture  of  the 

iron  and  copper  pyrites  is  found.  In  the  Kal- 
atah lens  the  ore  has  been  leached  to  a  depth 

of  20  fathoms,  at  which  level  the  first  indica- 
tions of  copper  appeared.  The  mine  had,  how- 
ever, been  worked  in  olden  times  to  the  51 

fathom  level,  at  which  the  present  new  work- 
ings were  started.  At  Bielorejinsky  and  at 

Karpuchino  the  copper  contents  are  found 
closer  to  the  surface.  The  development  of  the 
lenses  is  not  in  keeping  with  the  importance  of 
these  deposits,  a  policy  of  misplaced  economy, 
as  in  so  many  other  Russian  ventures,  being 
chiefly  responsible  for  this  lack  of  enterprise. 
The  lenses  of  Abnavlione  and  of  Bielorejinsky, 
there  being  three  in  the  latterlocality,  areeasily 
accessible  and  appear  to  be  for  the  time  being 
the  most  likely  ones  to  create  ore  reserves. 

The  ore  reserves  to  be  taken  as  proved  are 

the  following  :  Kalatah,  500,000  tons  averag- 

ing 2'5%  copper,  of  which  80%  may  be  reckoned 
as  recoverable  ;  Bielorejinsky,  no  accurate  de- 

tails available  but  estimated  to  contain  9,000 
tons  of  copper  recoverable  ;  Karpuchino, 

200,000  tons  averaging 2"5  to  4%;  Pishma  esti- mated to  contain  3,400  tons  of  recoverable 

copper. 
While  no  quantities  can  be  mentioned  as 

probable  ore,  the  conditions  obtaining  at  the 
deposits  of  Abnavlione  and  Bielorejinsky  are 
such  that  one  cannot  doubt  of  the  existence  of 

important  ore  reserves.  Furthermore,  new  de- 
posits may  reasonably  be  expected  on  all  of  the 

three  lines  mentioned. 
At  Pishminski,  the  metallurgical  installation 

comprises:  1  Humboldt  water-jacket  blast- 
furnace, 1  reverberatory  furnace  of  the  Ural- 

Martin  type,  2  converters,  and  1  small  refining 
furnace.  The  installation  is  a  compact  one. 
The  removal  of  the  granulated  slag  from  the 

water-jacket   and    reverberatory  furnace  de- 
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serves  to  be  specially  mentioned  as  it  is  an  ex- 
tremely ingenious  device  working  at  low  cost. 

The  slagis  granulatedby  water  injection, stored 
in  hoppers,  and  removed  to  the  dump  by  aerial 
ropeway. 

Unfortunately  the  whole  of  the  Pishminski 
works  have  no  reason  for  existence.  In  1915 
the  cost  of  the  copper  at  these  works  amounted 
to  £lb  per  ton,  while  at  the  Kalatah  plant, 
which  did  not  work  to  its  full  capacity,  the 

copper  only  cost  ̂ ^56.  The  chief  cause  of  this 
difference  is  found  in  the  fact  that  10  to  1 1%  of 

coke  is  used  in  the  water-jacket  furnaceat  Pish- 
minsky,  while  at  Kalatah  only  1%  is  required. 

It  must  be  mentioned  that  both  Karpuchino 
and  Bielorejinsky  ores  contain  gold  and  that 
Pishminsky  ore  is  auriferous  as  well.  The 
copper  from  these  works  is  cast  in  anodes, 
while  the  copper  from  Kalatah  is  cast  in  bars. 
The  whole  of  the  copper  from  Yerch  Issetsk 
estate  is,  however,  auriferous,  and  the  product 
from  Kalatah  could  be  sufficiently  enriched  by 
an  admixture  of  auriferous  quartz  available 
on  the  estate  so  that  all  the  copper  should  be 
subsequently  refined  locally.  This  was  not 
being  done  owing  to  war  conditions.  All  the 
smelting  should  be  carried  out  at  Kalatah. 

The  metallurgical  plant  at  Kalatah  is  as 
near  perfection  as  one  can  wish  to  see  and  the 
work  done  could  scarcely  be  better.  The  plant 
was  designed  and  was  being  worked  by  Mr.  F. 
W.  Draper,  an  eminent  Canadian  metallurgist 
of  great  judgment,  foresight,  and  efficiency. 
The  works  consist  of :  2  water-jacket  blast- 

furnaces, 2  converters,  and  1  refining  furnace. 
The  water-jacket  furnaces  yield  a  matte  of 

11%  copper.  It  is  collected  in  a  settler  and 
periodically  tapped  into  a  5-ton  ladle,  in  which 
it  is  lifted  and  transferred  into  the  converter. 

After  five  successive  fillings,  each  of  which  is 
blown  for  45  minutes,  the  converter  contains 
black  copper,  which  is  transferred  by  means 
of  a  second  ladle  to  the  refining  furnace,  from 

which,  after  the  usual  treatment,  it  is  hand- 
ladled  into  the  bar  moulds.  This  continuous 
series  of  operations  is  conducted  without  any 
superfluous  handling  and  without  allowing  any 
of  the  intermediate  products  to  cool  down. 

During  my  visit  the  installation  was  not 

working  to  full  capacity  on  account  of  a  short- 
ness in  the  supply  of  ore.  This  deficiency  was 

accounted  for  by  scarcity  of  labour,  again  due 
to  war  conditions. 

The  Verch  Issetsk  Estate  conducts  other 
operations  in  addition  to  those  before  mentioned. 
A  sulphuric  acid  plant  is  capable  of  producing 
1,200  tons  of  acid  yearly.  There  is  a  small 
cyanide  plant  for  the  extraction  of  gold.     This 

plant  has  been  erected  for  the  treatment  of  the 
iron  cappings  of  the  Bielorejinsky  mine,  the 
annual  yield  being  about  3,500  oz.  of  gold. 
The  gold  placers  of  Kirgirskaia  are  estimated 
to  contain  some  20,000  oz.  of  gold  which  could 
be  won  by  dredging.  An  important  source  of 
income,  though  of  a  temporary  nature,  was  the 
sale  of  iron  pyrites  to  sulphuric  acid  works. 
Of  late  the  price  of  iron  pyrites  had  increased 
so  considerably  that  the  sale  of  that  commodity 
yielded  very  handsome  profits.  This  was  due 
to  the  impossibility  of  importing  for  the  time 

being  pyrites  from  Spain,  and  it  may  be  an- 
ticipated that  the  high  price  will  prevail  even 

long  after  the  war.  The  profits  realized  from 
this   source   amounted   in    1916-17   to    about 

;^100,000. The  foregoing  summary  of  the  operations  of 
the  Verch  Issetsk  Estate  shows  it  to  rank 

among  the  best  of  the  Ural  properties,  and  one 
can  only  wish  and  hope  that  political  unrest 
will  soon  disappear  and  enable  the  various 
Ural  properties  to  become  active  producers 
once  more. 

NEWS  LETTERS. 
TORONTO. 

July  12. Cobalt. — The  strengthening  in  the  price 
of  silver  coupled  with  the  prospect  of  further 
advances  has  resulted  in  increased  activity  in 
the  Northern  Ontariosilver  districts.  Shippers, 
however,  are  still  disposed  to  store  their  bullion 
for  the  present,  rather  than  accept  current 
quotations.  The  Ontario  Bureau  of  Mines  has 
undertaken  a  re-survey  of  the  geological  con- 

ditions of  Cobalt,  as  it  is  believed  that  the  ex- 
tent of  underground  development  carried  on 

since  the  issue  of  the  first  survey  will  add  very 
considerably  to  the  value  of  the  work  as  a  guide 
to  operators  and  prospectors.  The  survey  is 

in  charge  of  Cyril  W.  Knight,  assistant  pro- 
vincial geologist,  and  is  expected  to  be  com- 

pleted this  year.  During  June,  the  Nipissing 
mined  ore  of  an  estimated  value  of  $200,449, 

and  shipped  residue  from  Nipissing  and  cus- 
tom ores  of  an  estimated  net  value  of  $109,746. 

No  bullion  wasshipped.  On  the  Colonial,  which 
was  recently  reopened  after  being  closed  for 
many  years,  some  rich  ore  has  been  encountered 
in  sufficient  quantity  to  justify  the  expectation 
that  the  mine  will  shortly  take  its  place  on  the 
list  of  shippers.  The  geological  conditions  are 

similar  to  those  of  the  rich  O'Brien  mine  ad- 
joining. The  La  Rose  Consolidated  hasblock- 

ed  out  a  large  ore-body  stated  to  be  120  ft.  long 
by  15  ft.  wide  on  the  University  property, 
which  carries  38  oz.  to  the  ton  in  addition  to 
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some  high-grade  ore.  Two  new  veins  arebeing 
developed  on  the  original  La  Rose.  The  Kerr 
Lake  has  latterly  shown  a  considerable  decline 
in  production,  the  output  for  May  being  48,834 
oz.  of  silver,  as  compared  with  61,512  oz.  in 
April  and  99,398  oz.  in  March.  The  company 
has  contracted  with  the  Dominion  Reduction 
Co.  for  the  treatment  by  the  latter  of  between 

75,000  and  100,000  tons  of  low-grade  milling 
ore.  The  mill  of  the  Peterson  Lake  has  been 

obliged  to  close  down  owing  to  a  shortage  of 
power.  The  Victory  has  increased  its  capital 
from  $500,000  to  $2,000,000.  The  shaft  on 

the  Oxford- Cobalt  has  reached  the  150  ft.  level, 
and  cross-cutting  has  been  begun  to  tap  the 
vein.  Work  has  been  resumed  at  the  Ruby 
Silver  property,  closed  since  1907. 

Porcupine. — The  labour  situation  shows 
some  improvement,  but  the  operations  could 
give  employment  to  many  more  men  if  they 
were  available.  At  the  annual  meeting  of  the 
Dome  Mines  held  on  June  18,  President 
Bache  stated  that  it  was  not  proposed  to  in- 

crease the  dividend  rate,  as  surplus  profits 
would  be  devoted  to  the  reduction  of  capital. 
The  Hollinger  Consolidated  is  treating  1,700 
tons  of  ore  per  day  and  it  is  not  expected 
that  this  rate  will  be  materially  increased  for 
some  time.  A  statement  covering  the  period 
from  January  1  to  June  2  shows  an  income  of 
$2,879,706,  as  compared  with  $2,822,858  for 
the  same  period  last  year.  Net  profits  were 
$1,431,685,  as  compared  with  $1,315,798. 
The  Davidson  has  let  a  contract  for  the  sink- 

ing of  a  four-compartment  shaft  to  a  depth  of 
1,000  ft.  The  workings  have  now  reached)  a 

depth  of  600  ft.,  with  good  tonnagesof  ore  open- 
ed up  at  the  various  levels.  The  Porcupine 

Vipond-North  Thompson  has  had  an  examin- 
ation made  of  the  mill  with  the  result  that  an 

estimated  amount  of  $50,000  will  be  required 
to  enlarge  and  improve  the  plant,  giving  it  a 
capacity  of  150  to  160  tons  per  day.  A  meet- 
ingof  shareholders  has  been  called  to  authorize 
the  necessary  financial  arrangements.  The 
Dome  Lake  mine  has  been  closed  down. 

KiRKLAND  Lake. — This  district  has  for 
some  time  been  handicapped  by  the  high 
operating  costs,  which  rendered  it  unprofitable 
to  mine  ore  of  as  low  a  grade  as  that  success- 

fully treated  at  Porcupine.  This  difficulty  is 
being  gradually  overcome  by  the  introduction 
of  economical  methods  of  mining.  At  the 
Kirkland  Lake  mine  costs  have  been  reduced 

to  an  average  of  under  $7  per  ton,  as  compared 
with  $8  and  $10  a  few  years  ago.  The  Teck 
Hughes  has  achieved  even  better  results,  hav- 

ing reduced  costs  to  about  $6  per  ton.     It  is 

operating  at  about  two-thirds  capacity, treating 
approximately  2,400  tons  of  ore  per  month, 
finding  that  by  working  at  this  rate  higher 
efficiency  can  be  maintained  than  by  endeav- 

ouring to  run  at  full  capacity.  Work  has  been 
started  on  the  excavation  for  the  mill  of  the 

Ontario- Kirkland.  It  is  planned  to  have  the 
foundations  completed  before  the  winter  sets 
in.  Development  on  the  450-ft.  level  is  meet- 

ing with  highly  satisfactory  results,  the  ore 
showing  improvement  as  compared  with  the 
upper  levels.  The  Lake  Shore  during  May 
produced  $41,187,  from  the  treatment  of  1,636 
tons  of  ore,  being  an  average  recovery  of 

$25'18  per  ton.  Preparations  are  being  made 
to  sink  the  shaft  to  a  depth  of  600  ft.  or  more. 

Good  progress  is  being  made  with  the  con- 
struction of  the  mill  of  the  Wright-  Hargreaves. 

The  heavier  parts  of  the  machinery  are  now 
being  installed.  The  main  vein  of  the  Bid- 
good  has  been  cut  at  the  200- ft.  level,  where  it 
was  a  width  of  about  15  ft.  as  compared  with 
12  ft.  at  the  100-ft.  level.  A  vein  of  about  10ft. 
in  width  has  been  opened  up  in  a  dyke  of  por- 

phyry formation  on  the  Wood- Kirkland  pro- 

perty. GOWGANDA. — Additional  discoveries  of  im- 
portance have  been  made  on  the  Castle  prop- 

erty of  theTrethewey.  The  vem  recently  found 
near  the  lake  has  been  sunk  on  and  is  yielding 
rich  high-grade  ore.  Another  vein  has  been  dis- 

covered, running  directly  under  the  office  of 
the  company.  The  success  of  the  Trethewey 
has  given  a  great  stimulus  to  development  and 
many  new  properties  are  being  opened  up. 
The  Big  Four,  the  plant  of  which  was  recently 
destroyed  by  a  bush  fire,  is  getting  in  new  ma- 

chinery. Themillofthe  Reeves-Dobieistreat- 
ing  about  25  tons  per  day  and  will  be  enlarged 
to  a  capacity  of  50  tons  daily.  A  rich  discovery 
of  silver  is  reported  on  the  Thompson  group 
of  claims  in  Van  Hise  township. 

CAMBORNE. 

East  Pool  &  Agar. — What  appear  to  be 
quite  important  discoveries  of  high-grade  ore 
have  been  recently  disclosed  by  developments 

in  this  company's  properties.  As  stated  in  my 
letter  in  the  April  issue,  a  cross-cut  is  being 
driven  north  from  a  point  in  the  old  workings 
on  the  252  fathom  level  to  intersect  the  Rogers 
lode  at  that  depth.  In  the  course  of  this  work, 

Branwell's  lode  has  been  met  with,  and  at 
the  intersection  the  lode  was  5  ft.  wide  and 
assayed  70  lb.  of  black  tin  per  ton  by  vanning 
assay.  At  the  same  level,  a  cross-cut  south 
was  also  started  to  make  a  direct  roadway  to 
the  shaft,  and  this   has  intersected  the  Red 
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lode,  reported  to  be  also  5  ft.  wide  and  worth 
451b.  black  tin  per  ton.  Both  these  lodes  in 
the  level  above  showed  only  indifferent  values, 
so  that  these  developments  are  both  highly 
encouraging.  Then,  again,  in  the  great  255 
fathom  tunnel,  being  driven  from  Agar  shaft 

toward  the  Tolgus  mines  with  a  view  to  test- 
ing the  Rogers  lode  in  those  properties,  and  at 

a  point  890  ft.  from  the  shaft,  what  is  prob- 
ably the  Great  lode  was  encountered;  across- 

cut  through  the  lode  disclosed  ore  averaging 
150  lb.  wolfram  and  8  lb.  black  tin  per  ton 
over  a  width  of  13  ft.  Since  this  news  was 

officially  made  public,  the  black  tin  values 
have  substantially  improved,  and  I  hear  at  the 
time  of  writing  that  the  end  assays  over  li 
cwt.  per  ton.  The  Great  lode  was  exceedingly 
productive  in  the  East  Pool  section  of  the 
property  and  has  been  most  extensively  worked 
there,  but  it  has  not  previously  been  seen  in 
the  Agar  section.  The  discovery,  therefore, 
is  one  fraught  with  great  possibilities,  and  its 
development  will  be  watched  with  the  greatest 
interest.  These  results  indicate  the  value  of 

systematic  development,  and  it  is  a  thousand 
pities  that  some  of  the  neighbouring  mines 
laave  not  the  capital  available  to  carry  out 
similar  exploratory  operations,  for  there  can 
be  no  doubt  that  the  expenditure  would  be 
justified  up  to  the  hilt.  I  understand  that  the 

stamping  capacity  of  this  company's  plant  is 
being  substantially  increased,  and  certainly 
the  ore  reserves  appear  to  warrant  this  course. 

South  Crofty. — The  erection  of  the  Min- 

eral Separation's  testing  plant  for  the  flotation 
treatment  of  this  mine's  complex  ores  is  now 
being  proceeded  with.  The  result  of  these 
tests  is  being  awaited  with  much  curiosity, 
and  it  is  hoped  that  the  management  will  be 
frank  about  the  results  of  the  experiments. 
The  results  at  East  Pool  were  most  encour- 

aging a  year  ago,  but  nothing  has  been  heard 
of  late  of  any  further  work. 

Recent  developments  at  South  Crofty  have 
been  excellent,  but  nothing  has  officially  been 

made  public,  and  I  would  suggest  that  the  di- 
rectors, in  the  interest  of  the  shareholders,  and 

indeed  of  Cornishmininggenerally, should  take 
anearlyopportunity  of  making  the  facts  public. 
Government  Financial  Assistance. — 

Yet  a  further  deputation  has  waited  on  Sir 
Robert  Home,  the  President  of  the  Board  of 

Trade,  with  a  view  to  securing  financial  assist- 
ance, or  reparation,  for  the  industry.  Although 

this  deputation  was  headed  by  the  Lord 
Lieutenant  of  the  county,  supporied  by  the 
local  members  of  Parliament  and  by  prominent 
members  of  the  industry,  no  better  success  was 

met  with  than  on  the  former  occasion  ;  indeed, 
it  was  time  and  money  wasted,  as  might  have 

been  anticipated  from  the  nature  of  the  com- 
munication from  the  President  when  agreeing 

to  receive  this  second  deputation.  It  is  good 

to  know  that  Mr.  Oliver  Wethered — -whose 
faith  in  the  success  of  these  deputations  was 

never  more  than  lukewarm — has  now  publicly 
made  known  that  he  is  firmly  determined  to 
waste  no  further  time  in  endeavouring  to  move 
the  Government  to  reconsider  its  attitude,  and 
that  he  urges  all  concerned  to  direct  their 
thoughts  and  energies  to  solving  their  own 
problems.  There  can  be  little  doubt  that  the 
publicity  given  to  these  efforts  to  secure 
Government  financial  assistance  for  some  of 

the  mines  has  done  much  harm  to  those  con- 
cerns not  seeking  such  help,  and  any  further 

attempts  will  only  tend  to  increase  the  mistrust 
of  the  investing  public  in  all  West  of  England 
mining  ventures.  Mr.  Wethered  speaks  with 
authority  as  the  new  President  of  the  Cornish 
Chamber  of  Mines,  and  it  is  to  be  hoped  that 
his  advice  will  be  followed.  No  one  knows 

better  than  himself  of  the  possibilities  of  Corn- 
wall as  a  mining  field,  given  adequate  capital 

and  well-directed  development,  and  the  Cham- 
ber might  now  usefully  concentrate  on  a  pub- 

licity campaign  to  secure  a  renewal  of  con- 
fidence which  will  lead  to  the  provision  of 

fresh  capital  for  the  industry. 

Suggested  Tin  Producers'  Associa- 
tion.— The  valuable  suggestion  made  by  the 

enterprising  manager  of  East  Pool  &  Agar 
(Mr.  M.  T.  Taylor)  that  an  effort  should  be 
made  by  the  Cornish  Chamber  of  Mines  to 

bring  the  world's  tin  producers  together  for  the 
purpose  of  seeing  if  an  agreement  could  be 
made  for  fixing  a  minimum  price  for  tin  was 

adopted  by  that  organization  at  the  recent  an- 
nual meeting,  when  a  resolution  was  passed  in 

the  following  terms :  "  That  this  Chamber, 
believing  that  the  very  great  variations  in  the 
price  of  tin  are  brought  about  largely,  if  not 
mainly,  by  other  forces  than  the  law  of  supply 
and  demand,  is  of  the  opinion  that  the  time  has 
come  when  tin  producers  should  see  what  steps 
can  be  taken  to  secure  a  minimum  price  for  the 
white  metal.  It  considers  that  the  basis  of  the 
British  Metals  Corporation  that  the  price  of 

;^280  per  ton  is  below  the  average  cost  of  the 
W'orld's  need  is  a  sound  one,  and  having  been 
informed  of  a  recent  meeting  at  Singapore  for 
consideration  of  the  question  of  such  minimum 
price,  hereby  notifies  the  Nigerian  Chamber  of 
Mines  and  the  Federated  Malay  States  Cham- 

ber of  Mines  (London)  to  appoint  representa- 
tives to  confer  with  representatives  of  this 
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Chamber  for  the  consideration  of  the  whole 

question  and  what  steps  should  be  taken  to  se- 

cure the  desired  end."  If  some  arrangement 
can  be  come  to  that  will  check  the  wild  specu- 

lation of  the  past  year,  it  will  be  an  important 
step  for  the  stabilization  of  the  tin-producing 
industry. 

Ministry  of  Mines  Bill. — In  spite  of 
the  opposition  of  all  the  parties  concerned — 
capital  and  labour  alike — to  this  Bill,  and  in 
defiance  of  an  adverse  vote  in  the  House  of 

Lords,  the  Government  seems  determined  to 
put  it  on  the  Statute  Book,  and  this  being  the 
case,  we  are  glad  to  see  that  representations, 
made  with  a  view  to  securing  the  compulsory 
appointment  of  a  committee  under  this  Bill  to 
advise  the  Minister  of  Mines  respecting  the 

non-ferrous  mining  industry  of  this  country, 
as  advocated  in  the  last  issue,  were  successful. 

The  terms  of  the  appointment  of  this  com- 
mittee have  not  yet  been  made  public,  but  no 

doubt  West  of  England  mining  interests  will 
be  adequately  provided  for. 

Calloose  Tin  Mines  &  Alluvials. — 

The  shareholders'  committee  of  investigation 
has  now  reported  on  the  result  of  its  labours. 

In  support  of  the  Magazine's  consistent  ad- 
verse criticism  of  this  concern,  an  extract  from 

the  committee's  summing  up  of  the  position,  as 

given  in  their  report,  may  be  here  quoted  :  '  A 
number  of  material  statements  in  the  prospec- 

tus were  false,  while  others  were  grossly  ex- 
aggerated, and,  so  far  as  they  are  from  reports 

to  the  directors,  your  committee  feel  that  the 

directors  signing  the  prospectus  had  no  reason- 
able ground  to  believe  the  statements  were 

true."  Further  comment  is  superfluous  at 
present,  but  another  occasion  may  arise. 
Camborne  School  of  Mines. — The 

eighteenth  annual  Students'  Dinner  was  held 
at  Camborne  on  July  2  last,  when  a  most  in- 

teresting evening  was  spent.  It  was  the  first 
dinner  since  1914,  when  the  late  Mr.  J.  J. 
Beringer  was  Principal.  The  Chairman,  Mr. 
R.  P.  Castier,  spoke  in  glowing  terms  of  the 

late  Principal,  and  also  gave  the  newly -ap- 
pointed Principal,  Mr.  Alex.  Richardson,  a 

very  hearty  welcome.  As  an  old  C.S.M.  man 
and  as  one  who  has  had  wide  experience  in 

the  various  branches  of  mining,  Mr.  Richard- 

son's coming  has  proved  very  acceptable. 
Throughout  the  year  he  has  worked  untiringly 
for  the  third-year  men,  with  whom  he  has  had 
much  to  do,  and  it  is  universally  hoped  that  his 
appointment  will  result  in  the  school  entering 
into  a  new  era  of  life  and  prosperity.  Mr. 

Hutchin's  return  to  the  school  was  also  re- 
ferred to  pleasantly. 

PERSONAL 
R.  F.  Allen  is  leaving  next  month  for  Senegal. 
SvANTE  Arrhenius  and  Sir  Charles  A.  Parsons 

have  been  awarded  Franklin  Medals  by  the  Frank- 
lin Institute,  Philadelphia. 

T.  Ballantyne  has  resigned  as  general  manager 
in  South  Africa  for  the  Tati  Concessions  and  has  re- 

turned to  England, 

Dr.  W.  S.  Bruce  and  Dr.  R.  N.  Rudmose 
Brown,  together  with  several  directors  of  the  Scottish 
Spitsbergen  Syndicate,  left  last  month  for  Spitsbergen. 

F.  C.  Cann  has  been  appointed  manager  of  the 
Geevor  tin  mine,  Cornwall. 

R.  P.  Castier  has  gone  to  the  Ouro  Preto  com- 
pany's mines,  Brazil. 

Percy  Cazalet  has  retired  from  full-time  employ- 
ment as  one  of  the  consulting  engineers  to  the  Central 

Mining-Rand  Mines  group.  He  will  live  at  Nelspruit, 
in  the  eastern  Transvaal,  and  will  go  to  Johannesburg 
for  a  few  days  each  month. 

John  Chilton  has  been  elected  president  of  the 
Chemical,  Metallurgical,  &  Mining  Society  of  South Africa. 

L.  Maurice  Cockerell  has  left  for  Mexico. 

Arthur  Dickinson  has  resumed  mining  practice, 
and  has  opened  an  office  at  Finsbury  House,  E.C. 

A.  E.  DU  Pasquier  has  returned  to  England  from 
the  Transvaal. 

John  Duncan  is  here  from  Egypt. 
Dr.  C.  A.  Edwards  has  been  appointed  professor 

of  metallurgy  in  Swansea  University  College. 
J.  M.  Embleton  has  resigned  as  manager  of  the 

South  Kalgurli  Consolidated  and  has  been  succeeded 
by  F.  G.  Brinsden. 

C.  M.  Euan-Smith  has  gone  to  Burma  to  inspect 
the  Mawchi  tin-wolfram  mines.  He  has  joined  the 
board  of  the  proprietary  company. 
Rudolf  Gahl  has  left  New  York  for  the  Cerro  de 

Pasco  copper  mines,  Peru. 
F.  Morrell  Gilder  has  arrived  from  Australia  to 

take  up  the  duties  of  London  Secretary  to  the  Zinc 
Producers'  Association  Proprietary,  Ltd. 

H.  W.  Hardinge  is  here  from  New  York. 
J.  D.  Hoffmann  has  been  appointed  consulting 

engineer  to  the  Mawchi  Mines,  Ltd. 
E.  A.  Holbrook  has  been  appointed  assistant  di- 

rector of  the  United  States  Bureau  of  Mines. 
Arthur  Treve  Holman,  of  the  firm  of  Holman 

Brothers,  Camborne,  was  married  last  month  to  Miss 
Ellen  Muriel  Mills,  of  Par. 

C.  E.  Jordan  is  here  from  Burma. 
F.  H.  B.   Leggett  is  here  from  Kirkland  Lake. 
F.  W.  Leighton  is  back  from  Nigeria. 
L.  J.  Mayreis  has  renewed  his  engagement  with 

the  Burma  Corporation  as  resident  manager  in  India. 
W.  S.  M'Callum  is  home  from  British  Guiana. 
J.  B.  McIntosh  has  left  Utah  for  Mexico  to  take 

up  the  position  of  mechanical  engineer  at  Real  del 
Monte,  Pachuca. 

P.  N.  NissEN  has  returned  from  Canada. 
A.  E.  Page  has  left  England  for  Chile. 
W.  A.  Pkichard  is  here  from  Colombia. 

E.  J.  Pryor  is  expected  from  Siam. 
E.  J.  Riches  is  here  from  Nigeria. 
C.  W.  Roe  has  left  for  Nigeria. 
Hugh  Rose,  manager  of  the  Santa  Gertrudis, 

Mexico,  has  been  in  London  on  a  brief  visit. 
C.  E.  Rogers  has  returned  from  South  Africa. 

J.  E.  Snelus  is  home  from  Nigeria. 
(Continued  on  next  page). 
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Walter  J.  Stanford  has  arrived  from  Krasnoy- 
arsk, Central  Siberia. 

J.  W.  H.  Stubbs  has  gone  to  Algeria  for  Bainbridge, 
Seymour  &  Co.,  Ltd. 

W.  E.  Thorne  has  returned  from  Nigeria  and  has 
left  for  Portugal. 

F.  H.  Ton  KING  has  left  for  the  Ashanti  mines.  West 
Africa. 

G.  Trestrail  has  left  for  the  Kulti  Ironworks, 
Bengal.  • 
Horace  Walker  has  left  for  Johannesburg. 
H.  S.  Weigall  has  arrived  at  the  mines  of  the 

Seoul  Mining  Co.,  in  Korea. 

James  Whitehouse  has  been  elected  president  of 
the  South  African  Institution  of  Engineers. 

A.  E.  Strick,  mine  superintendent  at  Mount  El- 
liott, died  in  Arizona  during  a  tour  in  the  United  States. 

John  Somerville  Geikie,  B.Sc,  A.I.M.M.,  died 

suddenly  of  septic  pneumonia  on  July  24  at  Bau, 
Sarawak,  at  the  age  of  43.  He  joined  the  staff  of  the 

Borneo  Company  in  1902,  and  was  at  the  time  of  his 

death  general  manager  of  the  company's  gold  mines 
in  Bau,  Sarawak.  In  1906,  he  gained  the  "Arthur 
Claudet"  prize  of  the  Institution  of  Mining  &  Metal- 

lurgy for  his  paper  on  the  Occurrence  of  Gold  in  Up- 

per Sarawak.  He  was  the  second  son  of  the  late  Pro- 
fessor James  Geikie,  of  Edinburgh  University. 

TRADE  PARAGRAPHS 
Hyatt,  Ltd.,  of  24,  Devonshire  Street,  London, 

W.C.I,  send  us  a  new  catalogue  of  their  flexible  roller 
bearings. 

Vickers,  Ltd.,  of  Broadway,  London,  S.W.I,  an- 
nounce that  they  have  opened  a  depot  for  Wales  and 

the  South-West  of  England  at  43,  Park  Street,  Bristol. 
Eraser  &  Chalmers  Engineering  Works,  of 

Erith  (proprietors.  The  General  Electric  Co.,  Ltd.), 

send  us  a  pamphlet  describing  their  No.  6  Table  Con- centrator. 
George  F.  West  &  Co.,  of  Iddesleigh  House, 

Westminster,  send  us  a  pamphlet  dealing  with  the  pro- 
ducts of  the  Bucyrus  Company  and  the  Western 

Wheeled  Scraper  Company. 
The  Oliver  Continuous  Filter  Company,  of 

San  Francisco,  have  opened  a  London  Office  at  2, 
Broad  Street  Place,  E.G. 2  (Room  193),  which  will  be 

under  the  charge  of  Mr.  J.  F.  Mitchell  Roberts. 

Agricultural  &  General  Engineers,  Ltd.,  of 
Central  House,  Kingsway,  London,  W.C. 2,  announce 
that  they  are  offering  to  purchase  the  control  of  Henry 
Bessemer  &  Co.,  Ltd.,  of  Sheffield.  It  will  be  remem- 

bered that  thecompanywasformed  last  year  asaconsoli- 
dation  of  a  number  of  well  known  engineering  firms. 
The  latest  step  will  provide  them  with  regular  sup- 

plies of  high-class  steel. 
The  Hardinge  Company,  of  New  York,  Denver, 

and  London,  send  us  a  number  of  new  sections  of  their 
catalogue.  Thesedeal respectively  with  :  Theprinciple 
of  the  Hardinge  mill,  the  Hardmge  ball-mill  and  its 
work,  the  Hardinge  pebble-mill  and  its  work,  examples 
of  grinding  priorto  concentration  and  flotation,  informa- 

tion on  grinding  prior  to  amalgamation  and  cyanidation, 
and  thelarge-diameter,  dry-grinding,  Hardinge  mills  as 
applied  to  cement  and  other  allied  trades.  Owing  to  the 
increasing  demand  for  mills  for  handling  large  capaci- 

ties, the  trunnions  upon  the  Sft.  and  10  ft.  diameter 
Hardinge  mills  have  been  re-designed,  having  an  outer 
diameter  of  27  in.  and  an  inside  diameter  of  I9h  in. 

In  the  June  issue  of  the  Magazine  it  was  mentioned 
that  George  Cradock  &  Co.,  Ltd.,  of  Wakefield, 
had  introduced  a  new  form  of  locked-coil  steel  rope, 
called  the  "  Silverlock,"  the  feature  of  the  construction 
being  the  prevention  of  internal  corrosion  of  the  wires. 
The  firm  have  since  sent  us  the  following  particulars, 
which,  with  the  accompanying  illustrations,  will  explain 
the  novel  features  of  the  new  rope  :  Engineers  and  all 
users  of  wire  ropes  have  in  the  past,  indeed  ever  since 

the  advent  of  the  wire  rope,  been  faced  with  the  seri- 
ous and  difficult  problem  of  the  prevention  of  rust  set 

up  through  contact  with  moisture,  saline  or  corrosive 
water,  hot  fumes,  and  other  means.  This  danger,  and 
often,  unfortunately,  consequent  disaster  is  present  in 
greater  or  lesser  degree  not  only  in  winding  ropes, 
but  in  all  classes  and  formations  of  ropes.  For 
instance,  in  the  case  of  those  in  use  on  aerial  rope- 

ways, where  the  inaccessibility  of  the  standing  ropes 
on  long  spans  renders  any  operation  of  dressing  almost 
impracticable,  it  is  apparent  that  there  must  be  a  great 
risk  of  deterioration.  This  danger  of  corrosion  is  not 

altogether  avoidable  even  in  spite  of  the  best  o?  dress- 
ings, and  the  risk  is  accentuated  obviously  according 

to  the  use  to  which  the  rope  is  put.  It  is  true  that  the 

high  standard  of  quality  and  construction  of  the  Brit- 
ish manufacturer  of  wire  ropes  has  been  a  guarantee 

of  excellence  and  workmanship,  and  that  with  the 
stranded  rope,  which  is  composed  wholly  of  round  wires. 

No.  5. 

Cradock's  "Silverlock"  Wire  Rope. 
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it  has  been  found  fairly  possible  to  deal  with  the  ques- 
tionofcorrosion  by  theapplicationofasuitable  composi- 

tion dressingwhichshould  be  of  the  best.  In  the  case  of 

the  "  Locked  Coil  "  rope,  however,  where  extreme  ac- 
curacy in  the  formation  of  the  shaped  wires  is  necessary 

in  order  to  ensureefhcientlocking,  the  sameremedy  has 
been  impracticable  hitherto.  It  will  come  as  a  relief  to 
users  of  such  ropes,  therefore,  to  learn  that  George 
Cradock  &  Co.,  Ltd.,  of  Wakefield,  Yorkshire,  who 
were  the  original  introducers  and  manufacturers  of  the 

"Lang's  Patent  Lay  Rope,"  and  are  famous  for  the 
quality  of  their  goods,  have,  after  much  patient  experi- 

mental and  research  work,  now  succeeded  in  perfecting 
a  new  and  effective  method  (against  deterioration  caused 
by  corrosive  action)  in  the  manufacture  of  their  ropes 
of  the  locked-coil  type.  This  new  process  places  the 
firm  in  a  position  to  produce  and  offer  to  their  clients 
a  locked-coil  rope  in  which  each  separate  wire  com- 

prising the  construction  is  coated  during  manufacture 
with  a  heavy  layer  of  metallic  covering,  thus  providing 
the  rope  as  a  whole — after  the  rope  itself  is  spun — with 
the  much  needed  and  valuable  protection  required,  and 
at  the  same  time  without  interfering  with  the  accuracy 
of  section  and  perfect  locking.  This  development  is  a 
matter  of  great  importance  to  all  users  of  this  class  of 
rope,  and  is  being  introduced  by  the  firm  to  their  cli- 

ents under  the  registered  trade  name  of  Cradock's 
"  Silverlock  "  locked-coil  rope.  A  sample  of  this  rope 
was  exhibited  at  the  recent  Royal  Agricultural  Shows 

at  Cardiff" and  Darlington,  and  was  received  with  much interest.  The  rope  is  extremely  flexible  and  can  be 
varied  in  construction  to  suit  the  many  different  work- 

ing conditions.  The  accompanying  illustrations  show 
the  construction  of  the  rope. 

METAL  MARKETS 
Copper. — There  has  been  a  distinctly  harder  tone 

about  the  copper  market  during  the  past  month,  both 
standard  and  refined  prices  having  undergone  a  pretty 
substantial  improvement,  arising  mainly,  it  would  ap- 

pear, from  the  less  anxious  attitude  of  the  chief  group 
of  American  producers,  who  have  succeeded  in  ad- 

vancing their  price  for  electrolytic  to  about  19  cents, 
althoughit  must  be  admitted  that  second-hand  material 
is  still  available  at  about  half  a  cent  less.  The  quan- 

tities of  resale  copper  to  be  picked  up,  however,  seem 
to  have  shrunk  considerably  during  the  past  few  weeks, 
and  it  may  be  that  consumers  both  in  the  United  States 
and  abroad  will  be  forced  to  supply  their  needs  more 
largely  from  the  dominating  group.  The  only  fly  in 
the  ointment  appears  to  be  the  transport  congestion 
across  the  Atlantic,  and  also  the  increased  dearness  of 
money  there.  The  difficulty  in  moving  material  in 
consequence  of  the  railway  situation  is  undoubtedly 
responsible  for  the  very  serious  falling  oft  in  the  sales 
made  by  the  American  producers  during  the  second 
quarter  of  the  year.  The  restriction  is  indeed  rather 
alarming,  it  being  stated  that  for  tjje  period  April  to 
June  the  total  sales  there  were  only  100,000  tons  com- 

pared with  nearly  300,000  tons  during  the  first  quarter 
of  the  year,  and  about  350,000  tons  during  the  period 
October  to  December,  1919.  There  is  no  mistaking 
the  significance  of  these  figures.  On  the  other  hand 
production  in  America  has  been  very  much  depressed, 
and  at  the  present  time  is  estimated  at  something  under 
45,000  tons  per  month,  following  about  65,000  per 
month  during  the  earlier  part  of  the  year.  In 
all  probability,  however,  there  has  been  a  reduction 
in  the  amount  of  copper  awaiting  sale  in  first 
hands  since  the  end  of  1919,  and  the  total  at  present  is 
believed  to  be  about  180,000  tons,  apart  of  course  from 

copper  in  process  of  conversion.  The  fall  in  the  ster- 
ling exchange  has  naturally  tended  to  stiffen  prices  of 

refined  in  this  country,  and  indeed  has  been  rather  a 
dominating  influence.  It  is  thought  in  well-informed 
circles  that  there  can  be  little  improvement  in  exchange 
during  the  next  few  weeks  owing  to  shipments  of  grain 
and  cotton  from  America  having  to  be  financed,  but 
probably  the  worst  points  will  be  seen  before  very  long, 
and  at  the  end  of  the  year  it  would  not  be  surprising 
if  the  dollar  exchange  were  up  to  |4  again.  The  sup- 

plies of  scrap  metal  continue  to  exercise  a  marked 

effect  upon  consumers'  buying  here,  and  also  in  France, 
very  large  quantities  still  remaining  to  be  disposed  of, 
while  there  have  been  big  tonnages  also  in  the  United 
States,  where  the  clearing  up  of  the  war  salvage  is  pro- 

ceeding without  intermission.  Consumption  generally, 
however,  shows  little  response  to  peace  conditions,  the 
attitude  of  labour  being  uniformly  hostile  to  increased 
production,  and  the  result  is  that  works  are  not  able 
to  obtain  anything  like  a  reasonable  output  for  the 
number  of  workers  employed.  The  strike  at  the  mines 
of  the  Rio  Tin  to  Co.  in  Spain  appears  still  to  be  in  force, 
and  a  very  large  number  of  men  are  out  ;  the  chances 
favour  an  extension  of  the  dispute  unless  some  settle- 

ment can  be  arrived  at  pretty  soon .  There  are  hopes, 
however,  that  an  adjustment  will  be  rendered  possible 
before  long.  An  interesting  point  is  that  the  Chile 
Copper  Co.  has  mapped  out  a  new  construction  pro- 

gramme which  will  tend  greatly  to  increase  the  import- 
ance of  the  plant.  Already  the  plant  has  been  enlarged 

to  a  capacity  of  15,000  tons  of  ore  per  day,  and  it  is 
now  able  to  produce  about  70,000  tons  of  copper 
annually  under  normal  operating  conditions.  From 
thisbasisfurtherextensionsare  contemplated,  although 
they  will  probably  not  be  proceeded  with  until  the 
world  has  settled  down.  On  the  programme  as  at 
present  notified,  the  first  stage  will  increase  the  output 
to  about  85,000  tons  of  copper  a  year,  the  second  stage 
to  about  115,000  tons  a  year,  and  the  third  stage  to  about 
160,000  tons  a  year. 

The  average  price  of  cash  standard  copper:  July 
1920,  ;^90.  5s.  6d.  :  June  1920,  ;^88  ;  May  1920. 
;^96.  18s.  Id.  ;  July  1919,  ;^99.  14s.  5d. ;  June  1919, 
;^83.  Os.  6d.  ;   May  1919,  /77.  16s.  7d. 

Tin. — There  has  not  been  anything  like  the  amount 
of  activity  and  excitement  in  tin  during  July  as  was 
evidenced  during  some  of  the  earlier  months  of  this 
year,  and  the  tone  of  the  market  has  been  much  steadier, 
with  indeed  a  pretty  regular  advance  in  prices.  The 
aggressive  bear  attacks  upon  themarkethavealtogether 
ceased,  and  thecharacter  of  the  trading  almost  suggests 
that  before  long  there  may  be  an  upward  movement, 
led  by  some  of  the  interests  most  prominent  recently 
in  driving  down  prices.  The  statistical  position  is  not 
so  bad  as  might  have  been  expected  from  the  vigorous 
onslaughts  made  upon  the  market,  and  indeed  there  is 
a  pronounced  scarcity  of  Straits  tin,  which  has  been 
commanding  a  big  premium.  The  East  has  been  hold- 

ing up  prices  at  a  very  high  figure,  and  has  realized 
well  over  ;^290  a  ton,  while  the  market  here  was  fully 
/20  lower.  Efforts  have  been  made  by  mining  and 
other  interests  in  the  Federated  Malay  States  to  induce 
the  Government  to  come  to  the  assistance  of  the  tin- 
mining  industry  out  there,  and  the  matter  has  been  fully 
discussed,  but  apparently  the  authorities  are  not  willing 
to  use  public  funds  for  the  purpose  of  perpetuating 
artificial  conditions.  At  all  events  no  success  has  at- 

tended the  representations  put  forward  by  the  mining 
community,  and  left  to  itself,  prices  have  moved  up- 

ward. For  a  time  very  little  tin  was  sold,  but  during 
the  latter  half  of  the  month  a  substantial  business  was 
concluded,  which  should  have  accordingly  eased  the 
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Daily  London  Metal  Prices:   Official  Closing 
Copper,  Lead,  2inc,  and  Tin  per  Long 

Copper 

Standard  Cash Standard  (3 mos.) Electrolytic Ingots 
Electrolytic Best  Selected 
W ire-Hars 

July £ 
s. d. 

£ s. 

d. 

£ 

s. d. 

£ 

s. 

d £ 

s. d. 

£ 

s. 

d. 

£ s. 

d.-  £ 

s. d. £ s. 

d.  £ 

s.  d. 
12 

91 

5 0 to 

91 

10 
0 93 

15 0  to 

94 

D 0 105 0 0 to 
110 

0 0 

108 

0 oto  no 0 0 

103 

0 0  to  105 0  0 
13 

90 

15 
0 

to 

91 

0 0 

93 

0 
0  to 

93 5 0 
105 

0 0 

to 
110 

0 0 108 0 0  to  110 0 0 

103 

0 0  to  105 0  0 
14 90 0 0 

to 
90 5 0 92 10 

Oto 
92 

15 

0 
105 

0 0 to 

110 

0 0 108 0 0  to  no 0 0 

103 

0 0  to  105 

0  0 

15 

90 
5 0 to 90 

10 

0 92 5 
0  to 

92 10 0 
106 

0 0 

to 

111 0 0 

109 

0 0  to  111 0 0 

103 

0 Oto  105 0  0 
16 

90 
0 0 

to 

90 
5 0 

92 

10 
0  to 

92 12 6 106 0 0 to 111 0 0 

109 

0 0  to  111 0 0 

104 

0 0  to  106 0  0 
19 

90 5 0 to 90 

10 

0 92 

15 

0  to 93 0 0 106 0 0 

to 

111 0 0 

109 

0 oto  111 0 c 

104 

0 0  to  106 0  0 
20 

91 
5 0 

to 91 
10 0 

93 

5 
0  to 

94 

0 0 
109 

0 0 

to 

112 

0 0 111 0 oto  112 0 0 

107 

0 0  to  108 0  0 

21 90 

15 

0 to 
91 

0 0 

93 

5 
0  to 

93 10 0 109 0 0 to 

112 

0 0 111 0 oto  112 0 0 

107 

0 0  to  108 

0  0 

22 
91 

0 0 
to 

91 

5 0 

93 

5 
0  to 

93 

10 0 
107 

0 0 

to 

112 0 0 

110 

0 Oto  112 0 0 

107 

0 0  to  108 0  0 

23 
91 

5 0 
to 

91 

10 

0 93 

15 

0  to 

94 

0 0 107 0 0 to 113 0 0 111 0 
oto  113 

0 0 

106 

0 0  to  108 0  0 
26 

92 
0 0 to 92 5 0 

94 

5 

0  to 

94 

10 0 
108 

0 0 to 

114 

0 0 

112 

0 
0  to  114 

0 0 

106 

0 0  to  108 0  0 

27 

•92 

0 0 to 
92 

5 0 

94 

5 
0  to 

94 

7 6 
108 

0 0 

to 

114 

0 0 112 0 
Oto  114 

0 0 

105 

0 
0  to  107 

0  0 
28 

91 

0 0 to 
91 

5 0 

93 

10 

0  to 
93 

12 

6 
108 

0 0 to 

114 

0 0 

112 

0 
Oto  114 

0 0 

105 

0 
0  to  107 

0  0 
29 

90 

15 
0 to 

91 
0 0 

93 

5 
Oto 

93 

7 6 
110 

0 0 to 

115 

0 0 

113 

0 Oto  115 0 0 105 0 
0  to  107 

0  0 

30 92 
5 0 to 92 

10 
0 

94 

10 

0  to 

94 

15 

0 
110 

0 0 

to 
116 

0 0 

113 

0 0  to  116 
0 0 

107 

0 
0  to  109 

0  0 

August 

92 
10 0 to 

92 

15 

0 

94 

15 

Oto 
95 

0 0 111 0 0 

to 

116 
0 0 

113 

0 Oto  116 0 c 
107 

0 0  to  109 0  0 
4 

94 

15 0 to 

94 

17 6 

96 15 

0  to 
97 0 0 111 0 0 to 

116 

0 0 

113 

0 
Oto  115 

0 0 

107 

0 Oto  109 

0  0 

5 
94 

0 0 
to 

94 

5 0 96 0 
0  to 

96 

5 0 HI 0 0 to 

116 

0 0 

113 

0 0  to  116 0 0 107 0 0  to  109 

0  0 

6 

94 

10 
0 to 

94 

15 

0 

96 

15 

0  to 
97 

0 0 111 0 0 to 

117 

0 0 

114 

0 Oto  117 0 0 

108 

0 0  to  109 0  0 
9 

93 

15 
0 to 

94 

0 0 95 

15 

Oto 95 0 C 
111 

0 0 to 117 0 0 114 0 
Oto  117 

0 0 

108 

0 0  to  109 0  0 
10 

93 
10 

0 to 93 

15 

0 

95 

10 

0  to 
95 

15 

0 111 0 0 to 

117 

0 0 

114 

0 
Oto  117 

0 0 

108 

0 
0  to  109 

0  0 

position  of  holders  in  the  East.  China,  owing  to  the 
fall  in  silver,  came  out  as  a  seller  on  a  pretty  sub- 

stantial scale,  and  has  probably  marketed  fully  4,000 
tons  of  tin  recently.  This  metal  is  now  coming  for- 

ward to  Europe  and  America,  and  will  help  to  increase 
the  stocks.  The  supplies  held  now  in  producing 
countries  have  been  substantially  reduced,  and  to  this 
extent  the  market  stands  on  a  sounder  footing  than  for 
some  time  past. 

Theaveragepriceofcashtin:  July  1920, ;^262.  ls.5d. ; 
June  19  0,  /250.  18s.  6d.  ;  May  1920,  ̂ ^295.  3s.  7d.  ; 
July  1919,  /253.  5s.  Id.  ;  June  1919.  /238.  8s.  Id.  ; 
May  1919,  2^234.  9s.  5d. 

Lead. — Some  further  liquidation  of  lead  took  the 
price  of  prompt  deliveries  down  to  nearly  /33  early  in 
the  month,  but  later  on  there  was  a  sharp  upward 
movement,  based  upon  purchases  of  prompt  lead  for 
shipment  from  this  country  to  the  United  States. 
These  purchases  probably  amount  to  about  4,000  tons 
so  far.  The  reason  appears  to  be  that  American  cor- 
roders  find  it  difficult  to  obtain  supplies  from  inland 
points  owing  to  the  transport  situation  in  the  United 
States,  and  are  purchasing  metal  here  for  conversion, 
in  fulfilment  of  export  orders  for  white  lead.  No  doubt 
the  low  price  of  sterling  favours  transactions  of  this 
nature,  and  it  is  quite  possible  that  further  business  of 
the  same  kind  will  result.  It  is,  however,  a  topsy- 
turvey  situation,  and  indicative  of  the  general  disjoint- 
edness  of  the  times.  A  certain  amount  of  speculative 
lead  which  was  not  forced  out  on  the  decline  is  still 
held  here,  and  will  have  to  come  out  sooner  or  later, 
but  the  holders  appear  to  be  strong  interests,  and  no 
doubt  can  afford  to  look  on  for  a  time  especially  if  the 
market  continues  to  improve.  Present  prices,  how- 

ever, seem  to  be  quite  high  enough,  all  circumstances 
being  taken  into  consideration,  and  it  will  certainly  be 
a  hard  matter  to  bring  in  any  general  speculative  buy- 

ing. Home  consumption  is  undoubtedly  at  a  low  ebb, 
and  apart  from  the  electrical  trade,  which  continues  to 
take  fair  quantities,  very  little  business  indeed  is  being 
done.  Straggling  inquiries  come  in  for  export,  in  which 
Canada  has  made  rather  a  respectab'e  show,  but  else- 

where there  is  not  much  business  about.  Production 
in  America  is  lo  all  appearance  affected  adversely  by 
the  strikes,  while  as  already  stated  consumers  are  be- 

ing inconvenienced  by  inability  to  obtain  supplies  ow- 
ing to  the  railway  congestion.  Reports  from  Australia 

suggest  that  after  many  weary  months  there  is  a  pros- 
pect of  the  Broken  Hill  strike  coming  to  an  end. 

Probably  the  men  will  be  only  too  glad  to  return,  and 
would  have  done  so  long  ago  had  it  not  been  for  the 
action  of  their  leaders. 

The  average  price  of  lead  :  July  1920,  /35.  9s.  Od.  ; 
June  1920,  £35.  Is.  4d  ;  May  1920,  ;^39.  3s.  2d.  ;  July 
1919,  /23.  14s.  2d.;  June  1919,  /22.  12s.  2d;  May 

1919,  ̂ "23.  18s.  6d. 
Spelter. — Prices  have  fluctuated  within  compara- 

tively narrow  limits  during  the  past  month,  although 
early  in  July  there  was  a  sharp  rise  which  carried 
prompt  up  to  /44,  the  improvement,  however,  being 
short-lived,  and  by  the  middle  of  the  month  the  price 
was  down  to  below  £41.  The  main  factors  at  work  in 
the  market  appear  to  be  the  steady  development  of 
offerings  from  the  Continent,  in  which  Germany  and 
Norway  have  been  predominating.  Germany  in  fact 
has  been  putting  forward  otters  of  very  big  quantities 
both  of  virgin  and  re-melted  spelter,  and  has  been  much 
more  amenable  in  the  matter  of  prices.  On  the  other 
hand,  America  has  not  been  offering  at  all,  probably 
because  our  market  has  been  far  below  parity,  and  be- 

cause transport  congestion  has  proved  an  obstacle. 
Good  quantities  of  metal  have  been  coming  in,  how- 

ever, largely  from  the  United  States,  and  some  decent 
quantities  have  gone  direct  to  consumers,  but  new  buy- 

ing has  been  of  a  halting  character,  the  galvanizers  in 
particular  being  very  well  booked  and  in  some  cases 
endeavouring  to  postpone  deliveries.  Much  disap- 

pointment is  felt  at  the  intractability  of  labour,  the  in- 
dividual output  all  over  the  country  being  deplorably 

poor.  This  is  restricting  consumption,  and  is  indeed 
one  considerable  cause  of  the  slackness  in  demand. 
Continental  sales  have  been  facilitated  by  the  rising 

exchange,  and  business  with  America  has  been  ren- 
dered more  difficult  than  ever  because  of  the  fall  in 

sterling.  It  seems  more  and  more  likely  that  our 
market  will  be  able  to  supply  itself  from  sources 
nearer  home  than  America.  Following  upon  the  clos- 

ing of  two  of  the  South  Wales  works  already  referred 
to  in  last  month's  issue,  it  is  understood  that  at  least 
one  more  plant  is  stopping  operations,  but  the  output 
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Prices  on  the  London  Metal  Exchange. 
Tons;  Silver  per  Standard  Ounce;    Gold  per  Fine  Ounce. 

Lead 
Zinc Standard  Tin Silver GOL 

D 

Soft  Foreign English (Spelter) 
Cash 3  mos. 

Cash 

For- 

ward 

£   s. d.  £ s. d. £ 

r. 

d. £ 
s. 

d.  £ 
s. d. £ s. 

d.  £ 

s. 

d. £ 

s. 

d.  £s. 

d. 

s. d. 

July 
34  10 0  to  36 0 0 

37 

~d 

0 

42 
15 

0  to  44 0 0 

264 

10 

0  to  265 0 0 

271 

0 0  to  271  10 0 

53i 

52 104 3 

12 

34  15 0  to  36 
10 

0 37 
10 

0 

42 

10 

0to43 

15 

0 266 0 0  to  266 

10 

0 

2.'1 

10 

0  to  272  0 0 

53S 

104 6 13 
34  10 0  to  36 0 0 

37 
0 0 41 

15 

0  to  43 0 0 265 15 0  to  266 0 0 
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10 

0  to  272  0 0 

53l 52i 

105 

0 

14 

34  0 0  to  35 
10 

0 
36 10 

0 41 0 0  to  42 

10 

0 265 15 0  to  266 0 0 271 

10 

0  to  272  0 0 

53i 
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6 

15 

33  10 0  to  35 0 0 36 0 0 
40 15 

0  to  42 5 0 267 

!5 

0  to  268 0 c 272 

15 

0  to  273  0 0 

524 

5l| 

106 

6 

16 

34  5 0  to  35 
15 

0 
37 

0 0 41 

10 

Oto43 5 0 268 10 0  to  269 0 0 273 0 0  to  273  10 0 

52 514 

107 

0 

19 

34  5 0  to  35 
10 

0 
37 

0 0 

41 

15 

0  to43 

10 

0 

268 

0 0  to  268 

10 

0 
273 

0 0  to  272  10 0 

52| 5l2 

107 9 

20 

34  15 0  to  36 0 0 37 

10 

0 

41 

0 0to42 

15 

0 
262 

10 

0  to  263 0 0 
267 

10 

0  to  268  0 
0 

55i 
54^ 

107 3 

21 

35  5 0  to  36 0 0 
37 

10 

0 
41 10 

0  10  43 5 0 
263 

10 

0  to  264 0 0 
268 

0 0  to  269  0 
0 

55J 
544 

107 

9 

22 

37  0 0  to  38 0 0 
39 10 

0 

42 

5 0  to  44 0 0 
270 

0 0  to  270 

10 

0 275 0 0  to  275  10 0 

54i 

54 

108 3 

23 

37  5 0  to  37 7 6 39 
10 

0 

42 

0 0  to  44 0 0 270 5 0  to  270 

10 

0 275 

15 

0  to  276  0 
0 

561 56j 

108 

9 

26 

36  15 0  to  36 
15 

0 
39 

0 0 41 
15 

Oto43 

10 

0 
267 

0 0  to  267 

10 

0 271 0 0  to  271  10 0 

554 

55j 

108 

9 27 
36  5 0  to  36 5 0 38 

10 

0 41 

10 

0  to43 5 0 267 0 0  to  267 

10 

0 
271 

10 

0  to  271  15 0 

56i 

55| 

108 

9 

28 

36  7 6  to  36 7 6 
38 

10 

0 

41 

0 0to42 

15 

0 

265 

0 0  to  265 

10 

0 
270 

0 0  to  270  10 0 

56J 

56 

109 

9 29 
37  5 0  to  37 

10 
0 39 

10 

0 

41 

5 0  to42 

15 

0 

268 

5 0  to  268 

10 

0 273 5 0  to  273  10 0 

56j 56i 

110 

6 30 
August 

37  15 0  to  38 0 0 
40 

0 0 
41 

10 

0  to  43 0 0 
273 

0 0  to  273 

10 

0 278 0 0  to  278  10 0 

57 

57 

112 

0 3 
38  12 6  to  38 15 0 

40 

10 0 
42 15 

0  to  44 

10 

0 
275 

5 0  to  275 10 0 279 

15 

0  to  280  0 0 

57i 

57i 

114 

6 4 
37  10 0  to  37 

15 
0 

40 

0 0 

42 

10 

0  to  44 0 0 283 

10 

0  to  284 0 0 289 0 0  to  289  10 0 

58j 

584 

114 0 5 
37  5 0  to  37 5 0 

40 

0 0 

42 

5 0  to  43 

15 

0 283 

10 

0  to  284 0 0 288 0 0  to  288  10 0 

5Qi 

59S 

114 3 6 
36  15 0  to  36 

15 
0 

40 

0 0 

42 
10 

0to43 

15 

0 279 

10 

0  to  280 0 0 285 

10 

0  to  286  0 0 

59| 

59i 

113 

3 9 
36  10 0  to  36 

15 
0 

40 

0 0 

42 

5 Oto43 

15 

0 
279 

10 

0  to  280 0 0 
286 

10 

0  to  286  15 0 

591 59i 

113 

8 

10 

of  English  spelter  is  no  factor  in  the  market  under  pres- 
ent conditions,  and  the  reduced  home  output  passes 

unnoticed. 

The  average  price  of  spelter  :  July  1920,  ̂ 42.  13s. 
6d.  ;  June  1920.  /42.  2s.  lid.  ;  May  1920,  /45.  Os.  9d.  ; 
July  1919,  /42.  3s.  lOd.  ;  June  1919,  /36.  19s.  6d.  ; 
May  1919,  ̂ 35.  13s.  9d. 
Zinc  Dust. — High-grade  Australian  zinc  dust  re- 

mains unchanged  at  about  /85  per  ton. 
Antimony. — There  has  been  no  alteration  in  the 

nominal  price  of  English  regulus,  which  ranges  from 
;^60  to  /63  per  ton  according  to  grade,  but  foreign 
regulus,  after  keeping  steady  for  a  time,  has  become 
distinctly  easier,  and  warehouse  material  could  prob- 

ably be  done  at  ̂ 45,  although  odd  lots  have  changed 
hands  at  a  higher  figure. 

Arsenic. — Thereis  not  much  demand,  but  prices  are 
firm  at  about  /76  to  £lS  for  white  delivered  London. 

Bismuth. — A  day-today  businesscontinues  atabout 
12s.  6d.  per  lb. 
Cadmium. — There  has  been  a  moderate  demand, 

and  orders  are  being  filled  at  about  6s.  3d.  to  6s.  6d. 
per  lb. 
Aluminium. — The  position  remains  without  altera- 

tion, with  /165  ruling  for  the  home  trade,  and  ;^185 
asked  for  export. 

Nickel. — There  is  no  alteration  in  this  market, 
which  remains  featureless,  with  ;^230  quoted  alike  for 
home  trade  and  export. 

Cobalt  Metal. — There  is  a  steady  inquiry  at  about 
14s.  per  lb. 
Cobalt  O.xide. — The  price  remains  as  before  at 

about  10s.  per  lb.  for  black. 
Platinum. — There  is  very  little  business  doing  in 

this  country,  but  the  price  is  now  nominally  about  /21 
per  oz. 
Palladium. — The  market  remains  more  or  less 

nominal  at  about  ;^20. 
Quicksilver. — The  tone  has  been  somewhat  ir- 

regular, although  first  hands  have  maintained  a  firm 
front,  and  continue  to  quote  /21.  Second-hand 
parcels,  however,  are  to  be  had  in  the  neighbourhood 
of  i:20.  10s. 

Selenium. — 10s.  6d.  to  13s.  per  lb. 
Tellurium. — Nominally  90s.  to  95s.  per  lb. 

Sulphate  of  Copper. — The  demand  remains 
quiet  with  prices  ranging  from  about  ;^44  upwards  ac- 

cording to  delivery. 
Manganese  Ores. — There  is  a  fair  demand,  but 

consumers  appear  to  be  getting  as  much  material  as 
they  want  without  affecting  prices.  A  few  cargoes  of 
Indian  grades  have  come  in  and  some  shipments  of 
Caucasian  ore  have  also  arrived.  Prices  all  round 
range  from  43.  to  4s.  3g.  c.i.f. 
Tungsten  Ores. — There  has  not  been  very  much 

demand  from  the  home  trade,  but  a  little  business  is  re- 
ported for  the  Continent.  Home  trade  prices  are  about 

26s.  6d.  to  27s.  6d.  per  unit  for  65%,  while  sales  have 
been  made  to  Germany  at  2Ss.  c.i.f.  Hamburg. 
Molybdenite. — The  market  is  very  quiet,  and  the 

quotation  is  more  or  less  nominal  at  about  70s.  per 
unit. 

Silver. — Prices,  after  keeping  steady  during  the 
greaterpart  of  the  month,  show  irregularity  toward  the 
close,  with  an  upward  tendency  owing  to  some  buying 
orders  for  India  having  to  be  executed.  The  month 
opened  at  52d.,  the  price  then  falling  to  51^d.,  and 
advancing  to  56gd.  on  July  26,  this  also  being  the 
quotation  at  the  end  of  that  month. 

Graphite. — There  is  a  regular  inquiry,  without 
change  in  the  general  situation.  Soft  velvety  flake  is 
about  /60  to  £SQ  for  85%  to  90%,  while  Madagascar 
82%  to  85%  is  somewhere  about  /25  c.i.f. 
Chrome  Okes. — The  market  seems  to  be  easier  with 

about  /8  to  £9  quoted  for  48%,  to  50%. 
Iron  and  Steel. — There  has  been  little  alteration 

in  the  iron  and  steel  markets  during  the  last  month. 
As  regards  pig  iron,  the  scarcity  of  Cleveland  foundry 
iron  has  continued  unrelieved,  so  that  the  demand  from 
home  consumers  has  far  exceeded  the  supply.  Makers, 
in  consequence,  have  had  to  continue  their  policy  of 
declining  export  business.  Prices  are  unchanged,  but 
in  view  of  the  anticipated  advance  in  railway  rates  and 
other  transport  charges,  producers  are  covering  them- 

selves by  inserting  clauses  in  all  contracts.  With  re- 
spect to  finished  and  semi-finished  material  there  has 

been  a  decided  falling  off  in  the  demand,  especially 
from  overseas,  and  there  seems  no  doubt  that  prices 
are  on  the  wane.  But  as  yet  makers  have  made  no 
alteration,  being  so  heavily  booked. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

April, 1919-.. 
May      
June     
July      
August    
September 
October   
November 
December 

Year  1919  . 
January  1920  , 
February    
March      
April    
May      
June       

Oz. 
676,702 
706,158 
682,603 
705,523 

686.717 
680,359 
705,313 
657,845 
631,833 

8,111.271 
653,295 
607,918 

689,645 
667,926 

681,551 
699.199 

Else- 

where 

Oz. 
18,242 
18,837 
19,776 

19,974 19.952 
18,199 
18,409 

20,125 
18,358 

218,820 

17,208 

17,412 
17,391 
19,053 
17,490 

16,758 

Total 

Oz. 
694,944 724,995 
702,379 

725,497 706.669 

698,558 
723,722 
677,920 
650,191 

670,503 
625,330 
707,036 
686,979 

699,041 715.957 

Par  Value 

£ 
.951,936 

,079,583 983,515 

,081,713 ,001,739 

,967,287 074,174 879,834 
761,836 

35,383.974 

*  Not  given  in  the  official  returns. 
Natives  Employed  in  the  Transvaal  Mines. 

Gold 
mines 

May  31,1919  •■ 
June  30   
July  31   
August  31     .••■ 
Sev^tember  SO- 
October  31    
November  30- 
December  31  • 
January  31,  1920 
February  29     
March  31   
April  30   
May  31   
June  30   

173,376 
172,505 
173,613 

170.844 169,120 
167.499 
164,671 
166,155 
176.390 
185,185 

188,564 

189,446 
184,722 
179,827 

Coal mines 

12,232 

12,544 
12,453 
12,450 
12,392 
12,691 
12,565 
12.750 

12,766 
12.708 
12,788 
12,951 
12,897 
13,036 

Diamond 
mines 

5,939 

5,831 
5,736 
5,655 

5,294 
4,492 

4,337 
4.271 
4,796 

5,217 5.232 

5.057 4.793 
4.596 

Total 

191,547 
190,880 
191,802 

188,949 
186,806 
184,682 
181,573 
183,176 

193,952 

203.110 

206584 207,454 202,412 
197,459 

Cost  and  Profit  on  the  Rand. 
Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines.    The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  on  par  value  of  gold  ;  subsequently  gold  premium  included . 

Tons 
milled 

Yield 

per  ton 

s.    d. 
28    4 
28     4 
27  10 
28  5 
28    6 
28    3 
28     8 
28    8 

Work'g cost 

per  ton 

Work'g 

profit per  ton 

Total working 

profit 

May,  1919    2,099,450 
2.032.169 
2,134,668 
2,035,128 
2,019,109 
2,108.698 
1,933,526 
1,845,088 

s.    d. 22     3 

22    4 21  9 

22  11 
22  10 22  6 
23  5 

25    6 

s.  d. 

5  10 5  10 
6  0 
5     5 
5    7 
5  10 
5     5 

3  10 

€ 
608.715 
592  361 

July    
611  118 

August      
September   
Ociober     . 
November   
December   

551.203 
560.979 
612.841 
521.472 
354,098 

Year  1919    24,045,638 28    7 
22  11 

5    6 6,605,509 

January,  1920.- 
February    

2,038,092 
1.869,180 

2,188,104 
2,065,446 
2,117,725 

34  4 35  1 
31     8 
31     5 
31    9 

24  2 

28     3* 

25  2 
26  3 
25  11 

10    2 

6  10* 

6    6 
5     2 
5  10 

1,036,859 

644,571* 

716,610 

533,940 
618,147 May   

*  Results  affected  by  the  back-pay   disbursed   in  accordance 
with  new  wages  agreement. 

Production  of  Gold  in  Rhodesia  and  West  Africa. 

Rhodesia, West  Africa. 

1919 1920 1919 
1920 

January    
February   

£ 
211,917 
220,885 
225.808 
213,160 
218.057 
214,215 
214,919 
207.339 
223,719 
204,184 
186,462 
158,835 

oz. 43,428 
44,237 

45,779 

£ 
104,063 
112,616 
112,543 

46,266       1       100,827 
45,054       1       105,612 
—  1       102,467 —  103,112 
—  100,401 
—  91,352 
—  9S,322 
—  98,806 

No 

official 
returns 

published. 

July      

September  ... 

November   ... 
December    ... 

Total   2,499,498 271.764           1.240.691 

Transvaal  Gold  Outputs. 

Aurora  West     
Brakpan      
City  cS:  Suburban     
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   

Ferreira  Deep   
Geduld   
Geldenhuis  Deep    
Glynn's  Lydenburg   
Goch    
Government  G.M.  Areas 
Heriot      

Jupiter    Kleinfontein      

Knight  Central    
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep     
Modderfontein  East   
New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson   
Robinson  Deep   
Roodepoort  United    
Rose  Deep      
Simmer  &  Jack    
Simmer  Deep   

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates--- 
Van  Ryn      
Van  Ryn  Deep     
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witvvatersrand  (Knights) 
Witwatersrajnd  Deep     
Wolhuter   

May 

Treated        Yield 

Tons 

10.240 
47,200 

78,400 44,800 

50,100 189,000 

21,700 
124,000 
32,000 43.500 44.200 

3.680 
16,500 

122,500 

23,100 
45,560 

25,100 

96,100 

42,000 

19,585 
14.200 

86.COO 50.200 
40.800 
1S.500 

10.300 42,500 

20,000 

19.000 
148.000 
40.300 

52.500 24.000 

55, 

56,800 50,500 

38,000 
10,300 
16.650 
37.750 

46,500 47,900 

15,700 
33.450 
37,500 

32,000 

32,500 

Oz. 
£13.081 
£82,887 30,006 

£66,848 17,875 

58,183 6.928 
34,703 
10,767 

15,417 

13,042 

£6,931 
£l6,492 

£257.384 

5.648 
13,341 7,576 
17.904 

£65,331 
£26,719 £44,410 
4J,121 

24,235 
21,689 

£11,835 

£  14,770 
14.006 

£21.592 
4.640 

£176.696 

9,461 

16,662 

£25,293 14,719 

14,613 
11,304 
75,952 
8,285 

£29,703 
£42  271 

£132,492 
15,369 

5,086 

£45,713 
£54,939 

7,547 

8,624 

June. 

Treated!       Yield 

Tons 
10.400 

49,500! 

86.000 

45,000 

51,100 
190,000 

24,100 
128,000 

33,300 43,000 
47,600 

3,482 16.000 
130,000 

44,040 

26,200 
90,000 
41,350 

19,000 
14,050 

84,0CO 
51,500 

42.400 
21.000 
11,100 

42,800 

20,500 

151,000 
40,000 
57,100 24,000 

58,700 
60,100 

34,700 

10,700 14.590 

36.800 

50,200| 
44,800| 
16,300| 

31,800 

35,200 30,850 

32,000 

Oz. 

£13,942 

19,687 

33,867 

£66,628 

18,754 58,570 

7,372 
35,690 
10,257 15,222 

13,521 

£5,537 £16.489 
£259.338 

13,221 7,899 
16,746 

£70,050 
£25,566 

£47,137 
43.335 

26,101 22,147 

£3,300+ £14, 722 
14,060 

£21,054 

2,580 

£196,556 9,562 

18,687 

£24,666 15,540 
14,174 

16,464 6,432 

£26,253 £42,132 

£127,114 15,324 
5,162 

£43.356 

£50.904 
7.867 

8,621 

*  Mine  now  being  worked  by  City  Deep.     +  Profit. 

West  African  Gold  Outputs. 

Abbontiakoon    •••• 
Abosso    
Akoko     
Ashanti  Goldfields 

Obbuassi    
Prestea  Block  A...- 

Taquah   

May. 

Treated      Value 

Tons 

8,543 6,120 

5,900 
660 

9,214 

4,050 

Oz. 
£15,146 

2,449 

6,337 

854 
£13.942 

2,495 

June, Treated 

Tons 7,898 

6,060 

6,424 
7,638 

Value Oz. 

£l4.680 

2,337 
7,288 

£l6.372 

£7,449 
Rhodesian  Gold  Outputs. 

Falcon    
Gaika   
Globe  &  Phoenix   
London  &  Rhodesian    
Lonely  Reef   
Rezende      
Rhodesia,  Ltd.    
Rhodesia,  G.M,  &  L      
Sbamva       
Transvaal  &  Rhodesian  ... 

May. 

Treated 

Tons 
12.230 

3.357 
5.565 

2,415 4,650 

5,500 605 

604 

55,150 
1,600 

Value 

£ 

20,410* 

5,368 

8,7S0l 
2,832 
5,2091 

2,535( 

240 

430 

41,770 
4,575 

June, 

Treated 

Tons 
15,390 

3,375 6,207 
4,820 

5.500 
735 
607 50,550 

Value 

£ 

28.451* 

5,881 7,9I6t 

5,348! 

2,474f 

286 

352 
40,695 

Gold,  Silver  and  Copper ;  +  Ounces  Gold. 
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West  Australian  Gold  Statistics,— Par  Values. 

I May,  1919   
June    
July      
August    
September  ... 
October   
November  ... 
December  ... 
January, 1920 
February    
March     

April    
May      
June     
July      

Reported 
for  Export 

525 
1,050 

680 835 
+ 

586 
1.171 

831 836 
1,928 

nil 
835 
227 502 

Delivered 
to  Mint 

oz. 

68,655 
73,546 
68,028 
58.117 + 
64.987 
64,823 

27.334 
25.670 
49.453 

54.020 
56.256 
50.976 
56,679 
48.341 

Total 

oz. 

69.180 74.596 

68,708 
58.952 + 
65.573 

65,994 
28.165 
26,505 
51.381 
54.020 

57.091 
51.203 
57.181 
48,341 

Total value  £ 

293,856 
316.862 
292,852 
250,410 + 
278,535 
280,323 
162,575 
112,590 

218,251 
229,461 242.506 

217.495 
212.638 

205,340 

+  Figures  not  received. 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 1919 
1920 1919 

1920 

January  ... 
February  . 
March   
April      

£ 
36,238 
46.955 
40.267 

63.818 
37.456 
41.465 
37,395 
51.564 
76.340 
39,018 
40.735 
63,311 

Oz. 
7,105 

8,677 
24.126 

6.368 

£ 
37.100 
43,330 
48,000 
61.200 
38.200 44.600 
42,060 
49.700 
37,120 
36,100 
32,720 
44,500 

Oz. 

4.724 7,200 

6.973 
8.368 
8.400 

13.700 

£ 
18.000 
24.000 
16,000 24.000 

16.000 
17.000 

22.000 
20.000 
13.000 

28,000 
51,000 

31,000 

£ 

28.000 
15.000 

22.000 
12.000 
13.800 

8,700 17,410 July     
August    ... 
September 
October  ... 
November 
December 

Total   ... 575.260 46.276 514,630 49.365 280.000 116,910 

I 
Australasian  Gold  Outputs. 

Associated     
Blackwater   
Bullfinch    
Golden  Horseshoe    ... 
Great  Boulder  Prop. 
Ivanhoe   
Kalgurli   
Lake  Viev?  &  Star   
Menzies  Consolidated 
Oroya  Links      
Progress      
Sons  of  Gvvalia    
South  Kalgurli      
Waihi   
Waihi  Grand  Junction 

May. 

Treated Value 

Tons £ 
5,819 6.003 
2.180 3.716 
4.730 

5,200 11.832 5.3601 
7.680 23.026 

14.148 4,4671 
4.969 

8.641 10.035 10.945 
1.670 

3,189 1,727 10,045+ 1.130 1,228 

12.478 16.423 
7,590 

3,721 : 12.681 4.0251 
~ — 

June. Treated      Value 

Tons 

5.605 
2.128 

6.250 11,664 

8,243 14.004 
4.515 

10.148 
1.540 
1,320 
1.250 

10.864 
8.040 

12,948 

5,890 

£ 
7.698 

3.967 
1.871! 
4.894: 

23,855 4,269: 

7,723 
11,804 

3,065 
8,428 1.161 
15.067 

3.213t 4.278: 
1.8811 

+  Total  receipts;   tOz.  ;  a  Sis  weeks 

Miscellaneous  Gold  Outputs.— Par  Values. 

May. 

June. Treated Value 
Treated Value 

Tons 

30.750 

22.)-62 
2,500 11.300 

8,100 

7.200 

26,745 

£ 
224,000+ 145: 

9,433 
173,690+ 

95,500+ 

2,569:' 
10,099 
37.000 

20,192: 

Tons 
30,500 
24,876 

2,710 11.850 

7,400 6.650 

28,010 

£ 
224.000+ 

3,550§ 
11.090  , 

196.290+ 
80.000+ 
2  59911 

Frontino  &  Bolivia  (C'lbia) 
Mexico  El  Oro  (Mexico)... 
Oriental  Cons.  (Korea)   
Ouro  Preto  (Brazil)    

PlymouthCons.tCalif'rnia) 
St.  John  del  Key  (Brazil) 
Santa  Gertrudis  (Mexico) 

9!606 
35.000 

20.390t 

Produ 
CTION   OF Gold  in  I 

NDIA. 

1916 

1917 
191S             1919 

1920 

January   
February  ... 
March      

oz. 45.214 

43.121 
43.702 44,797 
45.055 
44,842 

45.146 
45.361 

45.255 45,051 

45.247 
48.276 

541.077 

oz. 44.718 

42.566 
44.617 43.726 

42,901 

42.924 42.273 

42.591 
43.207 

43.041 
42.915 44.883 

oz. 

41.420 

40.787 
41.719 

41.504 
40.889 

41,264 
40.229 

40.496 40,088 

39,472 

36.984 40.149 

OZ. 

38.184 

36.834 
38.317 
38.248 38.608 
38.359 

38.549 37.850 

36,813 37.138 

39.628 42,643 

OZ. 

39.073 38.872 

38.760 
37.307 

38.191 
37.864 
37.129 

July      August    September 
October   November 
December 

Total ... 520.362 485.236 461,171 267.196 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef  •• 

Mysore   North  Anantapur 

Nundydroog     
Ooregum   

June. Tons 

Fine 

Treated Ounces 

3.100 
2.301 

12.088 6.759 

20,143 
13.945 

700 

966 

8.242 6.220 12,700 
7,633 

July. 
Tons         Fine 

Treated    Ounces 

3.150 

12.514 
20.432 800 

8.646 12.800 

2.363 

6.010 13.133 
966 

6.235 8,422 

Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper 
(  Tons  lead  cone. 

British  Broken  Hill 

Broken  Hill  Block  10 

-  Tons  zinc  cone   

( Tons  carbonate  ore.... 
(  Tons  lead  cone   
1  Tons  zinc  cone   

Burma  Corp   |  J,°"^  refined  lead  .. 
(  Oz.  refined  silver  .. 

Fremantle  Trading  ...Long  tons  lead      
Hampden  Cloncurry...Tons  copper    

North  Broken  Hill    ...  -I  ̂ons  le
ad   

I  Uz.  silver   
Poderosa   Tons  copper  ore   
Rhodesian  Broken  Hill. ..Tons  lead       
Tanganyika   Long  tons  copper    
Tolima   Tons  silver-lead  cone, 

J  Tons  zinc  cone   
(  Tons  lead  cone   

Zinc  Corp. 

May.       June 

1.510 
189.900 

480 

1,250 
1,725 

57 

,113 

265,620 

1,210 

1,961 

45 

Imports  of  Ores,  Metals,  etc.,  into  United  Kingdom. 

§  Loss.     +  Dollars.    I  Profit,  gold  and  silver.    II  Oz. 

Iron  Ore   Tons  ... 
Manganese  Ore    Tons  ... 
Copper  and  Iron  Pyrites   Tons  ... 
Copper  Ore.  Matte,  and 

Precipitate   Tons  ... 
Copper  Metal      Tons  ... 
Tin  Concentrate    Tons  ... 
Tin  Metal     Tons  ... 
Lead,  Pig  and  Sheet    Tons  ... 
Zinc  (Spelter)      Tons  ... 
Quicksilver   Lb.     ... 
Zinc  Oxide      Tons   ... 
White  Lead    Cwt.   ... 
Barytes      Cwt.   .. 
Phosphate    Tons  ... 
Sulphur      Tons  ... 
Borax     .Cwt.   ... 
Other  Boron  Coinpounds      Tons  ... 
Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash      Cwt.    ... 
Petroleum : 

Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit   Gallons 
Lubricating  Oils   Gallons 
Gas  Oil      Gallons 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons 

May. 

710.592 

30.899 

68.112 2.185 

8.152 

3.485 4.763 14.568 
11.905 

374,677 280 

26.975 
86.449 
69  209 

6.105 
2,598 

101.785 

15.524 

43.945 13.369.6f6 
16,127.343 
10.214.742 4,530,795 

24,626,289 

68,941,603 

June 
675,179 
38,685 45.032 

1,761 
10,045 

3,013 3,923 

9,343 

8.162 
110,607 180 

19,481 

41,763 

57,150 385 
1,975 

1,894 478.608 

26.867 

10.186  219 

22.8.88.841 
7.854.469 
6.535,821 32,070.055 

79.536.910 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria : 
Associated  Nigerian   
Benue   

Bisichi   

Bongwelli    
Dua    

Ex-Lands    
Filani    
Forum  River   
Gold  Coast  Consolidated   
Gurum  River   

Jantar    
Tos      

Kaduna   

Kaduna  Prospectors   
Kano    

Kuru      
Kwall    
Lower  Bisichi    

Lucky  Ciiance   
Minna      

Mongu   
Naraguta      

Naraguta  Extended     
Nigerian  Consolidated   

Ninghi   
N.N.  Baucbi   

'  Offin  River   
Rayfield   
Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   

Federated  Malay  States  : 

Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   
Kamunting      
Kinta     
Lahat    

Malayan  Tin   

Pahang      
Rambutan   

Sungei  Besi    
Tekka   
Tekka-Taiping   
Tronoh      

Cornwall : 

East  Pool   
Geevor      
Grenville   
South  Crofty      

Other  Countries  : 

Aramayo  Francke  (Bolivia)   
BerenKuela  (Bolivia)   
Briseis  (Tasmania)   
Deebook  (Siani)    
Mawchi  (Burma)   
Porco  (Bolivia)   

Renong  (Slam)   

Rooiberg  Minerals  (Transvaal) 
Siamese  Tin  (Siam)     

Tongkah  Harbour  (Siam)      
Zaaiplaats  (Transvaal)   

April Tons 
20 

4 

12 
If 

20 

5J 

9 

25 

14 15 

12i 

14* 9 94 
12 

5 

5i 

li 

3i 

50 

25 

14 

10 

7 

40 

2/1 

50 

49 

10 

li 

6 

May 

Tons 

20 

2 

25 
3 

8 

2j 

13 

8 

8h 
8h 

5 
4 

9 
7 

5i 

Ih 

li 

35 

25 

14 

Sh 

6 

40 

20j 40 

36 
4 

6 
2 
4 

654  i  60 
20i  ;  26i 

14  14 

35t 35| 

654 

215* 

18 

29 
39 

36 21 

63 33 
294 47J 

191 

31 

24 

26i 

100 
22 

50* 

55 

63 ICl 

4ii 

353 44§ 

215 

15 

30 

31 

36 

37 

72i 

36 
343 

54 

160 

32 

25 

22 

105 
14 

40i 

24 

874 

June 
Tons 20 

1* 

30 

5 

7 

31 

14 
6 

9l 
6k 

6l 
51 

10 

6 
6 
1 

24 

34 
35 

20 

9 

44 

38 

35 

72 

2 
6 

24 

10 

784* 

60 

22h 

11 

88* 

411 

41§ 

654 

2154 

18 

31 
30 

36 
27 

80 

36 

35l 

524 

140 
28 

20 

14 
82 
19 

284 

504 714 

94 

28 

Nigerian  Tin  Production. 
In  long  tons  of  concentrate  of  unspecified  content. 

Note.     These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  outputs. 

1915         1916 1917 1918 
1919         1920 

January    

February    ... 

Tons 

417 

358 418 

444 

357 373 

455 
438 
442 

511 

467 

533 

Tons 

531 

528 

547 

486 

536 

510 
506 

498 

535 

584 679 

654 

Tons 

667 

646 

655 
555 
509 

473 
479 

551 
538 
578 

621 

655 

Tons 

678 
668 
707 

584 

525 

492 

545 

571 
520 
491 
472 

518 

Tons       Tons 
613           547 

623           477 
606           505 
5»6          467 
4S3     :       378 

484 
481 
616 

561 
625 
536 

511 

415 

July    
September October    
November  ... 
December  ... 

Total    ... 5,213 
6.594 

6.927 
6,771 

6.685     1   2,789 

Production  of  Tin  in  Federated  Malay  States. 
Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 

Long  Tons. 1916 

1917 
1918 1919 

1920 

January     ■•• February  ... 
March      

April    

Tons 

4,316 
3.372 

3,696 

3,177 3.729 

3,435 

3,517 3,732 
3,636 

3,681 3,635 
3,945 

Tons 

3,558 
2,755 
3,286 

3,251 
3,413 
3,489 
3,253 
3,413 

3,154 3,436 

3,300 

3.525 

Tons 

3,149 
3.191 

2,608 

3,308 
3,332 

2,950 

3,373 
3,259 3,166 

2.870 

3,131 
3,023 

Tons 

3.765 

2,673 
2,819 2.855 

3.404 
2,873 3,756 
2.955 

3,161 

3.221 2,972 

2,413 

Tons 
4,265 

3,014 

2,770 
2,606 

2,741 

2.940 

Ju)y         2,824 
August    
September . 

October   November  . 
December  . 

* 
43.871 

39,833 
37.370 36.867 

21.160 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings 

Long  tons 
Value 

Average 

August  11.  1919            127^ 
August  25             I304 £17,125 

£18,297 
£16,588 
£19.557 £10,867 

£5.093 

£5,235 

£6.161 
£5,905 

£5,133 

£2,884 

£134  6  5 
£l40  4  3 

£143  12    6 
£l44    6    9 
£l50  18    7 October  20                  32 
£159     3     2 
£151  15    0 

£157  19    9 December    1    :          38 £155  8  3 

£l76  10    0 
December  31               l-tf £195  10  10 

Total  and  Average, 
1919           2.858 £366.569 £12';     5     0 

January  12,  1920. 
January  26      
February  9    

February  23   
March  8   
March  22    

April  6    April  19   
May  3   
May  17     

May  31      

June  14    
June  28    
July  12    
July  26    

31 

5l| 
374 53l 

IS 
44 

444 

334 
6l4 

44 

10 
24| 

144 

431 

104 

£6,243 
£10.574 
£7,880 £12,120 

£4,038 

£8,286 

£8.367 
£6,375 

£11,641 

£6,151 £1,578 

£3.278 

£1,932 
£6.133 
£1.643 

£201  8  0 
£204  6  10 
£210  2  8 
£225  10  0 
£224     7     7 
£l83     6 

8 

£188    0 
5 

£190    6 
0 

£1  9    5 
9 

£139  16 
0 

£157  16 

0 

£l32    9 
3 

£133    4 

10 

£l40    4 
0 

£156  10 

0 

Details  of  Redruth  Tin  Ticketings. 

+  Two  months. *  Three  months. 

July  12                        July  26 

Tons 
Realized Tons      Realized 

11 

10 

34 

2! 

5 

6* 

5 

£    s.    d. 151    5    0 
137    2    6 

136  0    0 
134  0    0 
137  15    0 
135  15    0 
136  0    0 

10* 

£    s.    d. 
156  10    0 — 

Total   

431 

— 

104 

156  10    0 
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Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.     Long  Tons. 

¥ Straits  and  Australian  Spot    
Ditto,  Landing  and  in  Transit   
Other  Standard,  Spot  and  Landing  ... 
Straits,  Afloat   
Australian,  Afloat   
Banca,  in  Holland   
Ditto,  Afloat     
Billiton,  Spot   
Billiton.  Afloat     
Straits,  Spot  in  Holland  and  Hamburg 
Ditto,  Afloat  to  Continent   
Total  Afloat  for  United  States   
Stock  in  America   

Total   

June  30. 

Tons 

3+7 
730 

4.882 

900 207 
413 

800 

301 
6,717 
3,586 

July  31, 

Tons 
853 155 

3,525 1,250 169 

1.160 

1,323 
145 

60 
7,916 1,926 

Shipments,  Imports,  Supply,  and  Consumption  of  Tin. 

Reported  by  A.  Strauss  &  Co.     Long  tons. 

Shipments  from  : 
Straits  to  UK   
Straits  to  America      
Straits  to  Continent   
Straits  to  Other  Places    
Australia  to  U.K   
U.K.  to  America     

Imports  of  Bolivian  Tin  into  Europe... 

Supply: 
Straits    
Australian      
Billiton   
Banca      
Standard    

Total   

Consumption  : 
UK,  Deliveries   
Dutch 
American   „          
Straits,  Banca  &  Billiton,  Continen 

tal  Ports,  etc.   

Total   

June 

Tons 750 

3.210 
301 289 150 

1,217 1.993 

4,261 150 

914 1,498 

6,823 

1,691 
6,500 

550 

8,741 

July 

Tons 
1,275 

2,555 

35 
152 
250 

1,244 

3,865 250 
145 

1,470 

1,614 

7,344 

Dividends  Declared  by  Mining  Companies. 

Date 

July  22 

Aug.  3 

July  27. 

July  23 

July  22 

July  10 

Aug.  9 

July  15 

July  15 

Aug.  10 

July  19 

July  19 

July  14. 
Aug.  6. 

July  9. 

July  23. 

July  29. 

Company 

Bechuanaland  Ex- 
ploration  

Bisichi  Tin   

Broken  Hill  Proprie- 

tary    

Eastern  Smelting...  ] 

Glynn's  Lydenburg... 

Great   Boulder    Per- 
severance   

HoUinger  C  o  n  s  o  1  i 

dated      

Nevff  African   

Oriental  Consolidat'd 
Rambutan    

Rhodesia  Broken  Hill 

Rhodesia  Copper   

South  Kalgurli   

Tekka    

Tin  Fields  of  North- 
ern Nigeria      

Waihi    
Wankie  Colliery  .. 

Par 
Value  of 

Shares 

10s. 

£\. 

£l. 

Prf.Ord. 

£\. £i. 

£i. 

Amount  of 
Dividend 

8%  less  tax 

2s. 

9d. 

2s. 

6d. 

6d.* 

$5 

Scents  less  tax 

£i. 

2s.  less  tax 
iJlO. 

50  cents 

£i. 

8d.  less  tax 

IDs. 
6d.  less  tax 

3s. 
12^%  less  tax 

10s. 9d.  less  tax 

£l. 

4^d.  less  tax 

£i. 

Is.  6d.  less  tax 

£1. 

Is.  tax  free 

lOs. 6d.  less  tax 

Third  liquidation  dividend. 

PRICES  OF  CHEMICALS.     August  10. 
These  quotations  are  not  absolute ;  they  vary  according  to 

quantities  required  and  contracts  running. 

£  s.  d. Alum      per  ton  20  0  0 
Alumina,  Sulphate  of     16  10  0 
Ammonia,  Anhydrous       per  lb.  2  6 

0880  solution         per  ton  38  10  0 
„  Carbonate   •.        per  lb.  7i 

Chloride  of ,  grey      per  ton  60  0  0 
»                 „         ,,  pure       per  cut.  5  5  0 
,,           Nitrate  of       per  ton  70  0  0 
,,          Phosphate  of              ,,  120  0  0 

Sulphate  of       23  10  0 
Antimony  Sulphide,  Golden        per  lb.  1  6 
Arsenic,  White       per  ton  72  0  0 
Barium  Sulphate             ,,  12  0  0 
Bisulphate  of  Carbon    60  0  0 
Bleaching  Powder,  35%  CI    26  0  0 
Borax       ,  41  0  0 
Copper,  Sulphate  of                ,,  42  0  0 
Cyanide  of  Sodium.  100%        per  lb.  1  0 
Hydrofluoric  Acid           ,,  72 
Iodine              ,,  16  0 
Iron,  Sulphate  of       per  ton  4  0  0 
Lead,  Acetate  of,  white           ,,  85  0  0 

,,  Nitrate  of    66  0  0 
„  Oxide  of ,  Litharge    S.'i  0  0 
„  White      65  0  0 

Lime,  Acetate,  brown           ,,  20  0  0 
grey  80%    33  0  0 

Magnesite,  Calcined    25  0  0 
Magnesium,  Chloride           „  17  0  0 

Sulphate     13  0  0 

Methylated  Spirit  64°  Industrial        per  gal.  8  0 
Phosphoric  Acid           per  lb.  1  9 

Potassium  Bichromate       per  lb. 
,,          Carbonate85%    per  ton 
„          Chlorate    per  lb. 
„          Chloride  80%       per  ton 

Hydrate  (Caustic)  90?'6   

,,  Nitrate      
„          Permanganate    per  lb. 

Prussiate,  Yellow       „ 
Sulphate,  90%     per  ton 

Sodium  Metal    per  lb. 
,,      Acetate       per  ton 
,,       Arsenate  45%      <    >, 
„       Bicarbonate     „ 
,,       Bichromate    per  lb. 
„      Carbonate  (Soda  Ash)      per  ton 

(Crystals)   
Chlorate   •    per  lb. 

„       Hydrate,  76%          per  ton 
Hyposulphite       ,, 

„       Nitrate,  95%    ,. 
„      Phosphate    „ 
„       Prussiate        per  lb. 
,,      Silicate       per  ton 
„      Sulphate  (Salt-cake)     „ 
„           ,,         (Glauber's  Salts)     „ „      Sulphide    „ 

Sulphur,  Roll   
,,        Flowers   

Sulphuric  .-Vcid,  Non-Arsenical,  140°T    ,, 90%      

96%      
Superphosphate  of  Lime,  18%       „ 
Tartaric  .\cid    per  lb. 
Zinc  Chloride    per  ton 

Zinc  SuU'hate   

£ s d 
1 

10 

0 0 
0 9 

40 

0 C 
20 0 0 
66 0 0 

4 6 
2 1 

45 

0 
1 

0 
3 

55 0 0 

60 

0 0 
8 10 

1 
0 
9 

15 0 0 
5 

10 

0 

5^ 

32 0 0 

34 

0 0 

24 

0 0 
44 0 

1 
0 
4 

11 

0 0 
6 0 0 

10 

0 0 
62 0 0 

19 

0 0 

19 

0 0 
5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 0 
27 0 0 
22 

10 

0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER. 
DIAMONDS: 

Rand  : 
Brakpan   
Central  Mining  (£8)      
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Consolidated  Mines  Selection  (10s.) 
Crown  Mines  (10s  )   
Daggafontein   
Durban  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenbnis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   

Johannesburg  Consolidated   
Jupiter    
Kleinfontein   
Knight  Central   
Knights  Deep    
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  (10s.)    
Modderfontein  B   
Modder  Deep  (5s.)   
Modder  East    
New  State  Areas    
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deeu  A  (Is.)   
Rose  Deep   
Simmer  &  Jack    
Simmer  Deep   
Springs   
Sub- Nigel   
Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   
West  Springs   

Witwatersrand  ^Knight's)   
Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines: 

Glvnn's  Lvdenburg    
Transvaal  Gold  Mining  Estates.... 

Diamonds  in  South  Africa  : 
De  Beers  Deferred  (£2  10s.)   
Jagersfontein    
Premier  Deferred  (2s.  6d.)   

Rhodesia  ; 
Cam  &  Motor   
Chartered  British  South  Africa  .... 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef   _   
Rezende   
Shamva   

Willoughby's  (10s.)   
West  Africa  • 
Abbontiakoon  (10s.)   
Abosso   
Ashanii  (4s.)   
Prestea  Block  A   
Taquah   

August  8 1919 

£    s.   d. 

3  10    0 

9    8    9 
13  0 

3  0  0 
1  18 

1     0 

14 

1     5 

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietary(2s.). 
Great  Fingall  (10s)   
Hampton  Properties     
Ivanhoe  (£5)      
Kalgurii   
Lake  View  Investment  (lOs.)    . 
Sons  of  Gwalia    
South  Kalgurii  (10s.)   
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Gold.  Silver,  cotti. 

Others  in  Australasia  : 
Blackwater,  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  N.S.W.  (10s  )   
Progress,  New  Zealand   
Talisman,  New  Zealand   
Waihi,  New  Zealand      

Waihi  Grand  Junction,  New  Z'lnd America  : 
Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico   
Esperanza,  Mexico    
Frontino  &  Bolivia,  Colombia   
Le  Roi  No.  2  (£5). British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  10s.),  Colombia   
Oroville  Dredging,  Colombia    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   
Tomboy.  Colorado   

Russia  : 
Lena  Goldfields   
Orsk  Priority   

India  : 

Balagbat  (lOs.)      
Champion  Reef  (2s.  6d.)   
Mysore  (10s.)       
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2).  Cape  and  India. 
Esperanza,  Spain   
Hampden  Clonciirry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  ... 
Mount  Lyell,  Tasmania    
Mount  Morgan,  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Russo-.'Vsiatic  Consd.,  Russia   
Sissert,  Russia      
Spassky,  Russia   
Tanganyika,  Congo  and  Rhodesia 

LEAD-ZINC  : 
Broken  Hill : 
Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    
Broken  Hill  Block  10  (£l0)   
Broken  Hill  North   
Broken  Hill  South   

Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   

Asia  : 
Burma  Corporation    
Russian  Mining   

Rhodesia  ; 

Rhodesia  Broken  Hill  (5s.)      
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TIN: 
Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis.  Tasmania   
Dolcoath,  Cornwall    
East  Pool  (5s.)  Cornwall   
Ex-Lands  Nigeria  (2s.),  Nigeria  ... 
Geevor  (10s.)  Con  wall    
Gopeng,  Malay   
Ipoh  Dredging,  Malay       
Kamunting.  Malaya   
Kinta.  Malaya   
Malayan  Tin  Dredging.  Malay   
Mongu  (lOs.).  Nigeria    
Naraguta,  Nigeria   
N.  N.Bauchi,  Nigeria (10s.)     
Pahang  Consolidated  (5s.),  Malay. 
Raytield,  Nigeria     
Renong  Dredging,  Siam   
Ropp  (4s.),  Nigeria   
Siamese  Tin,  Siam   

South  Crofty  (5s.).  Cornwall   
Tehidy  Minerals,  Cornwall    
Tekka,  Malay     

Tekka-Taiping   Malay      
Tronoh.  Malay     

8  9 
3  9 0  9 1  9 
8  9 

6  3 14  0 18 

1  7 

1     2 

16 

9 
11 

7    2 

12 

1  12    6 

1     9    3 
18    0 

1  14    6 
15    6 

1  10    0 

2     2 

3 

17 

16 

2    0  0 
2  15  0 

5  9 1  0  6 

2  3  9 5  0 
3  15  0 
1  4  0 
1     5  0 8  6 

1  15  0 

58    0  0 

1  2  6 

1  10  0 
4  18    9 

1    6 
1  18 
2  2 
1  1 
2  7 

2  2 

1  2 

1     0 

8  16 
17 

3  18    9 14     0 

5 
9 

17 

2 1  0 

2  1 

1  1 

2  6 
2  11 
2    5 19    0 

17    0 7 

15 
16 

2  5 1     0 

3  2 

13 

1  3 
4  5 

5  7 2  6 

August  6 

1920 

£  s.    d. 

3 
5 
1 
6 

1   15 

10 

11 

1     1 
1   16 

10    0 
12  0 
12  6 

10  6 

11  3 10  0 

5  10  0 
8  9 

1     3  3 
13  9 

16  0 
1     3  0 7  6 

1     0  0 
10  0 

2    6  3 1     5  0 
5  0 12  6 

1  10  0 
5  6 

1     5  0 
1     3  3 

18  3 

3  9 

1   12  6 
37     0     0 

1     7  6 
1  17  6 

3     1  3 1  3  9 

2  11  3 
2  10  0 

17  0 
17  6 

10     5  0 
10  0 

2  17  6 11  6 
4  3 

3  6 13  0 

3  3 
12  6 

1  17  6 

14  3 

2  10  0 
2  7  6 1  17 

17 

10 
5 

10 

2  1 

8 

3  2 

13 

17 

1  1 1  5 

1  17 
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THE   MINING  DIGEST 
A    RECORD     OF     PROGRESS     IN     MINING.   METALLURGY.    AND     GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  tnining  companies. 

PURIFYING  CLAY  BY  ELECTRICAL  OSMOSIS. 
The  Journal  of  the  Royal  Society  of  Arts  for  June 

25  gives  a  report  of  a  paper  on  the  "  Commercial 
Application  of  Electrical  Osmosis,"  by  J.  S.  Highfield, 
Dr.  W.  R.  Ormandy,  and  D.  Northall-Laurie.  This 
paper  is  of  considerable  interest,  as  it  shows  how  china- 

clay,  particularly  unsettleable  or  "colloid  "  clay,  can 
be  purified  from  pyrites,  silica,  and  mica.  This  subject 
was  briefly  mentioned  by  Mr.  H.  F.  Collins  in  the 
Magazine  for  last  December  in  the  course  of  his  articles 
on  the  china-clay  industry  of  the  West  of  England. 
The  present  paper  commences  with  definitions  of 

colloids  and  osmosis.  For  the  purpose  of  the  paper 
it  is  sufficient  to  remind  readers  that  a  substance  is  in 
colloid  condition  when  it  is  in  a  very  fine  state  of 
division  and  is  held  in  suspension  throughout  water  or 

other  medium,  the  substance  being  called  the  "  disperse 
phase"  and  the  medium  the  "disperse  medium.  " Picton  and  Linden  found  that  matter  in  colloidal 
suspension,  when  subjected  to  direct  current  of  up- 

wards of  si.xty  volts  between  platinum  electrodes, 
tended  after  a  time  to  collect  around  either  the  anode 
or  cathode,  leaving  a  clear  space  around  the  cathode 
or  anode  respectively.  They  investigated  this  pheno- 

menon and  found  it  to  be  of  general  occurrence.  It  is 

known  as  "electrical  osmose  or  cataphoresis."  The 
polarity  of  the  particles  depends  not  only  upon  the 
constitution  of  the  particles  but  on  the  nature  and 
quantity  of  electrolytes  present,  and  also  upon  the  com- 

position of  the  disperse  medium  in  which  they  are  sus- 
pended as  the  disperse  phase.  Thus,  silicic  acid  is 

charged  positively  when  in  water,  and  negatively  when 
in  turpentine.  Generally,  the  continual  suspension  of 
a  colloid  in  the  disperse  medium  is  possible  only  when 
the  colloidal  particle  retains  an  electrical  charge.  The 
particles  possessing  the  charges  of  the  same  sign,  either 
positive  or  negative,  repel  each  other,  and  so  cannot 
coalesce  or  coagulate  together.  They  can  be  made  to 
coalesce  by  subjecting  them  to  an  electric  field  by 
means  of  immersed  electrodes,  when  they  are  attracted 
to  the  pole  of  sign  opposite  to  their  charge,  and  are  so 
discharged.  This  is  the  industrial  method  used  in  the 
purification  of  clay.  They  can  be  made  to  coalesce  by 
adding  to  the  liquid  an  equal  number  of  colloidal  par- 

ticles of  opposite  charge,  when  the  two  sets  of  particles 
mutually  discharge  one  another.  As  an  e.xample,  the 
addition  to  a  colloidal  suspension  of  arsenic  sulphide 
of  a  colloidal  suspension  of  a  basic  material,  such  as 
ferric  hydrate,  causes  the  precipitation  of  the  two  col- 

loids. The  quantity  of  one  colloid  required  completely 
to  precipitate  another  colloid  of  opposite  charge  varies 
with  the  composition  of  the  precipitating  colloid. 

Another  method  of  bringing  about  the  coagulation  of 

"peptized "  particles  is  to  add  to  the  suspension  a 
small  quantity  of  a  salt  which  in  solution  is  subject  to 
electrolytic  dissociation.  If  the  peptized  particles 
carry  an  electronegative  charge,  then  the  added  elec- 

trolyte must  be  electro-positive ;  thus,  bodies  which 
are  peptized  by  an  alkali  are  precipitated  by  an  acid. 
The  deposition  of  the  fine  silt  and  mud  carried  down 
by  rivers  when  the  stream  encounters  the  salt  of  the 

2—6 

sea  is,  no  doubt,  due  to  the  flocculation  of  the  dispersed 
particles  by  the  salt  electrolyte. 

In  order  that  the  phenomenon  of  electrical  osmose 
can  be  shown,  it  is  necessary  first  that  the  colloidal 
material  in  suspension  should  be  broken  up  by  giving 
each  minute  particle  an  electrical  charge,  thus  pre- 

venting coalescence,  that  is  to  say,  the  suspension 
should  be  "peptized."  Various  materials  can  be 
peptized,  each  requiring  different  peptizing  agents. 
Thus,  gelatine  is  peptized  by  hot  and  not  by  cold  water; 
gums  by  cold  water  ;  mastics  in  alcohol  by  large  quan- 

tities of  water  ;  metals  by  fused  metallic  salts  ;  hydrous 
oxides  by  caustic  alkali. 

After  giving  the  foregoing  general  explanation,  the 
authors  proceed  to  refer  to  the  purification  of  clay  and 
similar  materials.  The  commercial  application  of 
these  phenomena  to  the  purification  of  clay  is  due  to 
the  late  Count  Schwerin.  He  showed  that  the  addi- 

tion of  small  traces  of  alkali  to  a  suspension  of  clay  in 
water  resulted  in  the  suspension  becoming  highly  mo- 

bile, the  clay  particles  remaining  for  a  long  time  in  sus- 
pension, the  pyrites,  mica,  free  silica,  and  other  impuri- 

ties which  are  not  peptized  tending  to  fall  through  the 
suspension.  Count  Schwerin,  in  his  patent  specifica- 

tion, points  out  that  bodies  in  suspension  which  tend 
to  move  to  the  cathode  require  an  electrolyte  of  an  acid 
character  to  be  employed  to  bring  about  dispersion 
or  peptization,  but  that  bodies  which  tend  to  move 
to  the  anode  require  electrolytes  of  an  alkaline  charac- 

ter. It  is  further  of  interest  to  note  that  the  original 
inventor  not  only  shows  that  the  addition  of  suitable 
electrolytes  can  be  used  to  peptize  the  main  matter  in 
suspension  to  bring  about  increased  fluidity  with  the 
object  of  allowing  foreign  matter  to  separate  out  by 
subsidence,  but  he  also  points  out  that  if  one  substance 
is  present  in  varying  degrees  of  fineness,  it  is  possible 
by  the  utilization  of  the  same  principles  to  bring  about 
a  separation  of  the  fine  particles  from  the  coarse  ones. 
Coalescence  of  the  peptized  particles  in  a  clay  slip 
can  be  produced  by  discharging  the  particles  bv  the 
addition  of  acid  to  the  suspension  ;  the  clay  then  settles 
in  a  gummy  flocculated  mass,  carrying  with  it  the  fine 
impurities  as  previously  explained.  The  action  of  the 
acid  and  alkali  on  the  slip  can  be  illustrated  by  revers- 

ing the  method  and  allowing  a  thin  stream  of  neutral 
clay  slip  to  flow  into  a  vessel  containing  on  the  one  hand 
acid,  and  on  the  other  alkali  ;  in  the  first,  the  clay 
particles  fall  in  a  continuous  solid  stream  and  settle 
quickly  ;  in  the  second,  the  clay  particles  spread  out 
broadly  and  settle  very  slowly.  There  are  many  dis- 

advantages to  the  flocculation  of  the  clay  by  coagulat- 
ing with  electrolytes  ;  certain  fine  impurities  remain 

in  suspension  and  are  carried  down  with  the  floccu- 
lated clay,  so  that  only  partial  purification  is  attained. 

The  physical  state  of  the  clay  is  entirely  altered,  and 
the  clay  is  left  in  a  form  difficult  to  collect  and  dry. 

For  these  reasons,  the  electrical  method  of  purifica- 
tion wasdeveloped.  If,  in  the  prepared  suspension,  two 

electrodes  are  immersed,  and  a  difference  of  electrical 

potential  be  established  between  them,  the  clay  par- 
113 



114 THE    MINING    MAGAZINE 

tides  move  to  the  anode,  where  they  discharge  them- 
selves and  adhere  as  a  coagulated  mass,  and  the  water 

is  driven  to  the  cathode,  leaving  the  clay  in  a  semi-dry 
state  attached  to  the  anode.  The  fine  particles  of  silica, 
mica,  pyrites,  and  other  impurities  either  migrate  to 
the  cathode  or  are  washed  away  by  the  water  stream 
moving  to  the  cathode.  This  is  an  example  of  using 
a  direct  electrical  pressure  to  produce  coalescence  in 
a  peptized  suspension.  The  effect  of  the  practical 
application  of  the  process  on  clay  is  to  remove  particles 
of  mica,  silica,  pyrites,  and  felspar,  and  to  leave  the 
clay  substance  in  a  satisfactory  state  for  final  drying. 

The  form  given  to  the  apparatus  for  the  commercial 
purification  of  clay  consists  of  a  tank  of  suitable  form, 
containing  at  the  lower  part  two  paddles,  which  serve 
to  keep  the  suspension  in  agitation,  and  which  direct 
it  in  a  stream  through  the  numerous  small  spaces  in 
the  cathode  fixed  immediately  above,  surrounding  the 
lower  half  of  the  anode.  The  anode  consists  of  a 

metal  cylinder,  revolving  at  a  speed  of  about  one  revo- 
lution in  three  minutes,  at  a  distance  of  about  three- 

quarters  of  an  inch  from  the  cathode.  A  scraper  re- 
moves the  clay  from  the  anode,  whence  it  falls  down 

a  chute  clear  of  themachine.  The  fresh  clay  suspension 
is  fed  into  the  lower  part  of  the  container,  and  the 
water  effluent  is  returned  to  be  mixed  with  fresh  clay. 
A  machine  with  a  cylinder  2  ft.  diameter  and  5  ft.  long 
produces  about  1,000  tons  of  pure  clay  per  annum. 
The  clay  in  suspension,  in  passmg  through  the  lamin- 

ated or  perforated  cathode,  becomes  negatively  charged 
and  is  immediately  attracted  to  the  anode  cylinder, 
the  water  being  driven  toward  the  cathode.     There  is 

thus  obtained  a  dry  layer  of  clay  on  the  anode  cylinder, 
and  a  watery  zone  of  clay  suspension  round  the  cath- 

ode. Fresh  clay  entering  the  machine  encounters  the 
watery  zone  on  its  passage  to  the  anode,  in  which  zone 
the  electro-osmotically  indifferent  particles  such  as 
pyrites,  mica,  and  quartz,  become  freed  from  the  clay, 
and  are  washed  away  with  the  effluent  from  the  ma- 

chine. The  effluent  with  these  particles  also  contains 
some  clay.  It  is  carried  to  a  settling  tank  where  the 
impurities  quickly  settle  out,  and  thence  to  a  blunger, 
or  other  mixing  machine,  where  it  takes  up  fresh  clay 
and  returns  again  to  the  machine  through  one  or  more 
settling  tanks.  The  clay  leaves  the  machine  in  the 
form  of  a  blanket  from  ̂   in.  to  ̂   in.  in  thickness,  from 
which  all  the  water  has  been  driven  except  about  25%, 
and  in  this  form  admits  of  ready  drying  when  required. 

The  process  is  flexible  and,  therefore,  lends  itself  to 
the  treatment  of  many  varieties  of  clay  from  which 
many  different  products  are  obtained.  From  some 
marls  and  fireclays,  considerable  quantities  of  pyrites 
are  obtained,  and  from  others  silica  in  a  very  finely 
divided  form  is  separated.  From  china-clay  deposits, 
exceedingly  fine  mica  and  sand  are  extracted.  Again, 
the  clay  particles  themselves  vary  greatly  in  fineness, 
and  the  very  fine  particles  can  be  separated  from  the 
coarser.  This  exceedingly  fine  clay  is  useful  for  many 
purposes,  and  doubtless  many  new  applications  for  iis 
use  will  arise.  The  finest  particles  of  ball  clay  are 
almost  jelly-like  in  fineness.  The  cost  of  working 
varies  widely  according  to  the  class  of  clay  treated. 
The  electricity  used  varies  from  as  low  as  20  up  to  70 
units  per  ton  of  machine  product. 

METALLURGY   IN   NEW  YORK   DISTRICT. 
In  the  Engineering  and  Mining  Journal  for  June 

12,  Edward  H.  Robie,  the  Journal's  metallurgical  edi- 
tor, gives  an  account  of  the  metallurgical  works  within 

thirty  miles  of  New  York.  A  real  mine  and  mill — that 
of  the  Ramapo  Ore  Co. ,  at  Sterlington,  N.  Y. — isopera- 
ting  only  twenty-eight  miles  from  New  York  City. 
Iron  from  this  mine,  so  the  story  goes,  was  used  in 

making  the  chains  which  pulled  George  Washington's 
troops  across  the  Hudson  River.  The  mines  of  the 
New  Jersey  Zinc  Co.  at  Franklin  Furnace,  N.J.,  are 
outside  the  30  mile  radius,  being  about  forty  miles  from 
the  city.  The  metallurgical  operations  within  the 
radius  consist  chiefly  of  refining. 

The  Raritan  Copper  Works,  at  Perth  Amboy,  N.J., 
refines  the  blister  copper  and  anodes  from  Anaconda 
and  Miami  as  well  as  custom  bullion,  producing  refined 
copper  in  all  commercial  shapes,  together  with  silver, 
gold,  copper  sulphate,  nickel  sulphate,  selenium,  tel- 

lurium, tellurium  oxide,  platinum,  and  palladium. 
The  furnace  department  contains  six  refining  furnaces, 
with  a  capacity  of  about  2,300,000  1b.  of  copper  per 
day,  and  five  anode  furnaces,  which  can  take  a  slightly 
less  amount.  The  electrolytic  refining  is  carried  on  in 
two  tank  houses.  No.  1  containing  1,800  lead-lined 
tanks,  and  No.  2  1,656  tanks.  Silver  and  gold  are 
parted  electrolytically  by  the  Thum  and  Moebius  sys- 

tems, the  gold  being  refined  by  the  Wohlwill  process. 
The  plant,  when  running  to  capacity,  employs  about 
1 ,400  men  and  requires  14,000  kw.  About  288,000,000 
lb.  of  copper  was  produced  in  1919. 

The  refinery  of  the  Nichols  Copper  Co.  at  Laurel 
Hill,  Long  Island,  handles  the  Plielps  Dodge,  Calu- 

met &  Arizona,  and  Granby  produ(  ts,  and  does  a  large 
custom  business.  The  equipment  mcludesablast-fur- 
nace  and  converters,  for  a  variety  of  material  is  re- 

ceived :  matte  from  Mexico  ;  ore  and  concentrate  from 
Cuba  ;  ore,  matte  and  concentrate  from  South  America 

and  Africa  ;  and  blister  copper  from  Arizona,  Montana, 
and  British  Columbia.  The  electrolytic  plant  has  550 

tanks  and  is  operated  on  the  series  system.  The  princi- 
pal products  are  refined  copper  and  blue  vitriol,  the 

1919  production  being  estimated  at  310,000,000  lb. 
When  running  to  capacity,  which  is  about  550,000,000 
lb.  annually,  about  5,600  kw.  are  used,  and  1,600  men 
are  employed. 

The  Perth  Amboy,  N.  J.,  worksof  the  American  Smelt- 
ing &  Refining  Co.  are  of  considerable  interest  on  ac- 

count of  their  size  and  the  variety  of  the  processes  em- 
ployed. The  plant  was  established  about  1894  as  a  lead 

refinery.  The  Moebius  electrolytic  parting  process  was 
first  employed  there.  The  lead  refinery  was  soon  fol- 

lowed by  a  small  copper  refinery.  Both  have  been 
greatly  enlarged.  In  1916  the  first  successful  tin  smelter 
and  electrolytic  tin  refinery  in  the  United  States  was 
started,  and  has  been  in  continuous  operation  since  that 
time.  The  planthandlesaportionof  the  lead  and  copper 
bullion  from  the  A.  S.  &  R.  properties  in  the  United 
States  and  Mexico  ;  copper  bullion  and  mattes  from 
South  America ;  tin  ores  from  South  America  and 
Alaska  ;  and  various  lead  and  copper  residues  from  all 
over  the  world.  The  finished  products  are  necessarily 
varied.  They  include  the  precious  metals  ;  refined 
lead,  copper,  and  tin  ;  arsenic,  sulphuric  acid,  hard 
lead,  blue  vitriol,  and  other  metal  products.  The  1919 
production  wasabout250,G00oz.  of  gold,  30,000,000  oz. 
of  silver,  140  oz.  of  platinum,  125  oz.  of  palladium, 
35,000  tons  of  lead,  70,000  tons  of  copper,  and  7,500 
tons  of  tin.  About  1,800  men  are  employed  when  run- 

ning to  capacity,  and  7,000  h.p.  is  then  required.  A 
recent  installation  of  interest  is  a  powdered-coal  fired 
reverberatory  refining  furnace. 

Another  large  refining  works  is  that  of  the  United 
States  Metals  Refining  Co.  at  Chrome,  N.  J.,  fifteen 
miles  south-west.     This  plant  handles  custom  copper, 
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Map  to  illustrate  the  position  of  Metallurgical  Works  in  New  York  district. 

gold  and  silver  ores,  mattes  and  bullion  ;  and  scrap 
metals  from  Spain,  Canada,  Africa,  Japan,  Cuba,  South 
America,  and  the  United  States.  It  gives  employment 
to  1,200  men  when  the  entire  plant  is  running.  There 
are  two  blast-furnaces,  three  converters,  seven  rever- 
beratory  refining  furnaces,  and  1,225  electrolytic  tanks 
operated  on  the  multiple  system.  The  copper  is  cast 
on  Walker  wheels.  The  precious-metals  department 
is  equipped  with  a  Cottrell  treater  for  the  due  gases. 
The  1919  production  was  roughly  80,000  tons  of  copper, 
165,000  oz.  of  gold,  8,500,000  oz.  of  silver,  125  oz.  of 
platinum,  250  oz.  of  palladium,  and  1,000  tons  of  nickel 
sulphate.  No  selenium  was  produced,  though  this  is 
ordinarily  recovered. 

The  Balbach  plant,  in  Newark,  has  several  features 
of  interest.  The  business  was  founded  in  1852,  when 
a  small  smelting  plant  was  built  on  Passaic  Avenue, 
which  is  now  well  within  the  city  limits  of  Newark. 
The  main  plant  is  now  situated  on  Newark  Bay  and  is 
accessible  to  ocean-going  vessels,  besides  having  excel- 

lent rail  facilities.  It  covers  about  fifty  acres  of  ground, 
and  comprises  a  copper-smelting  plant,  a  lead-desilver- 

izing plant,  and  an  electrolytic  refinery.  The  first- 
named  is  particularly  interesting,  as  the  work  done  is 
quite  unlike  that  with  which  Western  metallurgists  are 
familiar.  Scrap  copper  of  various  kinds  is  one  of  the 
chief  ingredients  of  the  charge.  The  stock-piles  pre- 

sent quaint  mixtures,  including  bird  cages  and  dollar 
watches.  The  lead  refinery  is  up-to-date,  employing 
the  Parkes  process.  The  lead  bullion  used  as  raw  ma- 

terial is  secured  from  domestic  and  Mexican  sources, 
and  gold  and  silver  and  lead  ores  are  also  imported 
from  South  America.  Miscellaneous  drosses,  residues, 
by-products,  and  dor^  bars  are  also  handled.  Produc- 

tion last  year  amounted  to  about  290,000  oz.  of  gold, 
over  10,000,000  oz.  of  silver,  1,500  oz.  of  platinum, 
200  oz.  of  palladium,  about  2:J,600  tons  of  lead,  and 
18,300  tons  of  refined  copper. 

The  National  Lead  Co.  has  several  interests  in  the 
vicinity  of  New  York,  but,  in  general,  manufactures 
lead  carbonate  and  oxides  and  performs  special  work, 
all  of  which  comes  outside  the  province  of  this  article. 

Tin  smelting  and  refining  is  a  comparatively  recent 
industry  in  the  United  States.     No  publicity  has  been 
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given  as  regards  the  methods  used.  The  American 

Smelting  &  Refining  Co.'s  plant  at  Perth  Amboy  has 
already  been  mentioned.  On  the  Mill  Basin,  Brook- 

lyn, N.  Y.,  the  Williams  Harvey  Corporation  has  a 
smelting  plant  with  a  reported  annual  capacity  of 
20,000  tons,  though  only  4,000  to  5,000  tons  of  pig  tin 
was  produced  last  year.  Two  or  three  other  com- 

panies are  also  interested  in  tin  smelting  ;  the  Totten- 
ville  Copper  Co.  has  a  small  plant,  and  the  Andes 
Electin  Corporation,  of  35  Nassau  St.,  is  doing  some 
work,  so  far  largely  of  an  experimental  nature.  The 
Vulcan  Detinning  Co.  recovers  tin  and  its  salts  from 
tinplate  and  scrap.  Two  reverberatory  furnaces  are 
included  in  the  equipment,  and  the  production  is  about 
25,000  tons  a  year.  The  company  has  another  plant 
in  the  West. 

Most  of  the  world's  supply  of  nickel  was,  until  re- 
cently, refined  at  the  International  Nickel  Co.'s  Bay- 

onne  works.  Part  of  the  International's  refining  is  now 
done  at  the  new  plant  at  Port  Colborne,  Ontario,  al- 

though the  local  works  is  still  a  large  producer.  The 
raw  material  is  a  converter  matte  from  Copper  Cliff, 
Ontario,  containing  about  25%  copper  and  54%  nickel. 
This  is  treated  by  the  Orford  process,  which  consists 
in  successive  smeltings  of  the  matte  with  nitre  cake  and 
coke,  the  resulting  nickel  and  copper  sulphides  being 
separated  on  cooling  the  melt,  by  reason  of  their  dif- 

ferent specific  gravities.  Further  purification  and  re- 
duction to  metallic  form  is  accomplished  in  various 

operations,  in  which  leaching,  roasting,  reverberatory- 
furnace  smelting,  and  converting  each  plays  a  part. 
The  refined  nickel  is  produced  in  two  forms,  one  a  fur- 

nace product  and  the  other  as  electrolytic  nickel. 
Monel  metal  is  also  made,  the  sulphur  being  removed 
from  the  matte  without  separating  the  nickel  and  cop- 

per. The  processes  used  are  kept  as  secret  as  possible, 
although  the  Port  Colborne  refinery  was  recently 
opened  to  the  members  and  guests  of  the  Canadian 
Mining  Institute. 

Some  competition  in  the  nickel  business  is  offered  by 
the  United  States  Nickel  Co.,  which  has  a  small  plant 
at  New  Brunswick,  N.  J,,  about  forty  miles  from  New 
York,  operating  on  raw  material  secured  from  sources 
other  than  the  Sudbury  deposits. 

Platinum  and  palladium,  together  with  their  associ- 
ated rare  metals,  are  recovered  and  started  on  useful 

or  ornamental  careers  in  several  plants  near  New  York. 
In  fact,  New  York  may  be  said  to  be  the  centre  of  this 
industry  in  this  country.  A  considerable  quantity  is 
recovered  by  the  large  refineries  as  a  by-product,  and 
a  much  larger  supply  is  furnished  by  Colombia.    Just 

now  the  platinum  market  seems  to  have  collapsed,  and 
the  price  has  dropped  below  $100  per  ounce,  compared 
with  $150  a  short  time  ago.  The  pre-war  price  was 
about  $45.  The  high  value  of  platinum,  and  the  small 
number  of  concerns  in  the  business  of  refining  and 
marketing  the  metal,  combine  to  create  a  policy  of 
secrecy,  and  visitors  are  decidedly  unwelcome.  Among 

the  principal  plants  are  the  Irvington  Smelting  &  Re- 
fining Works,  Baker  &  Co.,  the  American  Platinum 

Works,  Kastenhuber  &  Lehrfeld,  and  the  S.  S.  White 
Dental  Manufacturing  Co.  The  United  States  Gov- 

ernment assay  office  in  New  York  should  also  be  men- 
tioned, as  a  large  amount  of  precious  metal  is  there 

handled,  separated,  and  purified. 
The  Irvington  plant  is  especially  equipped  to  handle 

ores,  concentrates,  silver-gold-copper  bullion,  sweeps 
or  any  other  material  containing  gold,  silver,  or  the 
platinum  metals.  Some  copper  sulphate  is  also  pro- 

duced. The  value  of  the  product  last  year  was  nearly 

110,000,000,  and  as  many  as  150  men  have  been  em- 
ployed. Baker  &  Co.  work  on  the  same  character  of 

material.  Platinum,  gold,  and  silver  in  practically  all 
forms  for  the  chemical,  electrical,  dental,  jewelry,  and 
kindred  trades  are  sold.  The  American  Platinum 
Works  do  much  the  same  type  of  business,  and  treated 

about  five  million  dollars'  worth  of  precious  metals  last 
year.  Kastenhuber  &  Lehrfeld  have  a  plant  in  New- 

ark in  which  high-grade  ores,  concentrates,  and  scrap 
are  smelted  in  an  oil-fired  reverberatory  furnace.  The 
finished  products  are  gold,  silver,  platinum,  iridium, 
palladium,  ruthenium,  rhodium,  and  osmium.  With 
the  S.  S.  White  Co.,  the  refining  of  precious  metals 

takes  up  only  a  small  part  of  the  plant.  The  raw  ma- 
terials handled  in  this  department  are  gold  bullion  and 

dental  scrap,  and  platinum  ore,  ingots,  and  dental  scrap. 
New  York  can  hardly  compete  with  Pittsburgh  as  a 

steel  centre,  but  the  Crucible  Steel  Co.  has  a  plant 
(the  Atha  works)  of  no  mean  proportions  at  Harrison, 
N.  J.,  across  the  Passaic  River  from  Newark.  The 
steel-making  equipment  includes  several  crucible  fur- 

naces, an  acid  and  a  basic  open-hearth,  and  a  five- ton 
Heroult  electric  furnace.  The  C.  Pardee  Works,  at 

Perth  Amboy,  has  two  25-ton  and  two50-ton  basicopen- 
hearth  furnaces  ;  and  Heller  Bros.  Co.,  in  Newark,  has 

a30-pot  crucible  melting  furnace.  The  Chrome  Steel 
Works,  a  large  plant  at  Chrome,  N.  J.,  is  well  known  as 
a  manufacturer  of  "  Adamantine  "  chrome  steel  for  the 
wearing  parts  of  mining  and  milling  machinery. 

The  New  Jersey  Concentrating  Co.  has  a  magnetic 
concentrator  in  Jersey  City  for  treating  wolfram, 
chrome,  zinc,  and  similar  ores. 

THE  SILVER  ORES  OF  STEWART,  BRITISH  COLUMBIA. 
In  the  Magazine  for  December  last,  particulars  were 

given  of  the  Premier  silver-gold  mine  in  the  Salmon 
River  district  just  north  of  Stewart,  British  Columbia. 
A  discussion  as  to  the  nature  of  the  high-grade  silver 
ore  found  there  is  contained  in  the  Canadian  Mining 
Journal  for  June  4.  The  writer,  Victor  Dolmage, 
undertook  a  petrological  examination  of  a  number  of 
specimens  brought  to  the  British  Columbia  branch  of 
the  Canadian  Geological  Survey  by  Charles  Bunting. 
one  of  the  original  discoverers.  Mr.  Dolmage  holds 
that  these  ores  are  primary,  and  are  not  secondary  en- 

richments, asalleged  by  E.  E.  Campbell  in  the  March 
Bulletin  of  the  Canadian  Mining  Institute.  Mr.  Camp- 

bell's remarks  were  not  quoted  in  the  Magazine,  owing 
to  the  Bulletin  not  reaching  us.  We  give  herewith  a 

resume  of  Mr.  Dolmage's  article. 
Threeclassesof  ore  were  represented  in  Mr.  Bunting's 

collection,  namely:    (1)   stephanitenative  silver  ore, 

which  is  the  richest  silver  ore  of  the  district,  carrying 
as  high  as  3,000  oz.  of  silver  to  the  ton  (stephanite  is  a 
sulph-antimonide  of  silver) ;  (2)  a  type  which  is  known 
in  the  district  as  black  sulphide  ore,  which  carries  from 
500  to  1,000  oz.  to  the  ton  ;  and  (3)  lower-grade  silicious 
ore. 

The  first  class,  stephanite  ore,  though  exceedingly 
rich,  is  not  abundantly  distributed,  but  is  confined  to  a 
few  small  veins  less  than  a  foot  in  width.  In  appear- 

ance it  is  quite  spectacular,  consisting  of  masses  of 
stephanite  and  tetrahedrite  cut  by  a  close  network  of, 
native  silver  veinletsand  sprinkled  through  with  a  few 
small  grains  of  pyrite.  Gangue  minerals  are  absent 
excepting  for  small  inconspicuous  grains  of  milky 
quartz .  The  microscope  revealed  the  following  minerals 
and  structures  in  them,  which  indicate  that  they  were 

deposited  in  the  order  named  :  pyrite,  quartz,  zinc- 
blende,   tetrahedrite,  chalcopyrite,  galena,  argentite. 
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stephanite,  polybasite,  native  silver,  native  gold.  The 
pyrite  occurs  as  sparsely  scattered  grains  ranging  in  size 
from  a  few  millimetres  to  a  centimetre,  which  are  in- 

variably rounded ,  embayed  and  veined  by  replacements 
of  quartz,  blende,  chalcopyrite,  tetrahedrite,  galena, 
native  silver,  and  gold.  Blende,  though  abundant  in 
the  black  sulphide  ore  of  the  second  class,  is  com- 

paratively rare  in  the  ore  of  this  class,  and  is  only 
visible  under  the  microscope.  It  is  sprinkled  through 
with  minute  grains  of  chalcopyrite  and  is  replaced  by 
tetrahedrite  and  stephanite.  Tetrahedrite  is  an  abun- 

dant mineral  in  this  ore.  It  is  replaced  by  stephanite 
and  native  silver.  Stephanite  is  the  predominating 
mineral  in  this  ore  and  constitutes  at  least  SO^o  of  the 

total  volume  of  the  specimens  examined.  It  replaces 
the  pyrite,  blende, and  tetrahedrite  and  is  itself  replaced 
by  native  silver.  Polybasite  is  a  rare  mineral  in  these 
deposits  and  is  found  closely  associated  with  stephanite 
and  native  silver.  Native  silver  is  abundantly  present 
in  this  ore,  occurring  as  small  blebs  in  pyrite  grains 
and  as  veins  in  the  stephanite  and  tetrahedrite.  These 
veinlets  in  some  places  have  sharply  deSned  contacts, 
and  in  other  places  they  gradually  merge  into  rich 
disseminations.  Though  assays  show  that  this  ore 
carries  considerable  gold,  very  little  could  be  detected, 
even  under  the  highest  magnification.  It  was,  how- 

ever, observed  as  minute  particles,  both  in  the  pyrite 
grains  and  in  the  gangue  minerals  free  from  other 
metallic  minerals. 

The  second  class  of  ore,  known  in  the  district  as 

black  sulphide  ore,  is  the  usual  type  of  ore  found  in 
the  workings.  In  hand  specimens  it  is  seen  to  consist 

of  a  dark-grey  fine  grained  mixture  of  gangue  minerals, 
blende,  galena,  tetrahedrite,  and  pyrite.  It  is  slightly 
porous,  and  the  vugs  are  usually  found  to  be  lined  with 

crystals  of  galena  and  drusy  quartz.  Under  the  micro- 
scope it  was  seen  to  contain  the  following  minerals, 

which  were  deposited  roughly  in  the  order  in  which 
they  are  named  :  gangue  (chiefly  quartz),  pyrite,  quartz, 
blende,  chalcopyrite,  tetrahedrite,  galena,  argentite, 
native  silver,  gold.  The  similarity  of  this  list  to  that 
of  the  stephanite  ore  is  striking,  the  only  difference 
being  in  the  absenceof  polybasite  and  stephanite.  The 
great  difference  in  appearance  is  due  to  the  much  larger 
proportion  of  blende,  galena,  pyrite,  and  gangue,  and  a 
smaller  proportion  of  native  silver.  The  pyrite  of  this 
ore  is  precisely  the  same  as  the  pyrite  of  the  stephanite 
ore,  being  replaced  in  a  similar  manner  by  the  same 
minerals.  The  blende  is  the  most  abundantmineral  of 

the  sulphide  ore  and,  as  usual,  is  impregnated  with 
minute  specks  of  chalcopyrite.  It  is  also  replaced  by 
tetrahedrite,  galena,  and  native  silver.  The  chalcopy- 

rite, which  was  confined  to  the  blende  in  the  stephanite 
ore,  is  in  this  ore  freely  distributed  through  the  gangue 
andotherminerals,  butonly  asverysmall  particles.  Tet- 

rahedrite and  galena  are  both  abundant  in  this  ore,  and 
though  no  silver  minerals  could  be  detected  in  them 

other  than  an  occasional  grain  of  silver,  there  can  be  lit- 
tle doubt  that  they  are  both  argentiferous.  The  native 

silver  of  this  ore,  though  not  as  abundant  as  that  in  the 
stephanite  ore,  is  nevertheless  plentiful.  In  this  ore  it 
never  occurs  in  veinlets,  such  as  those  in  the  stephanite 
ore,  but  is  always  found  in  the  form  of  small  rounded 
grains  in  the  galena,  blende,  tetrahedrite,  and  pyrite, 
usually  showing  a  preferencefor  pyriteandtetrahedrite. 
This  mode  of  occurrence  seems  to  indicate  strongly  that 
it  was  deposited  in  the  same  general  period  as  the  other 
sulphides  and  is  therefore  a  primary  mineral  in  this  ore. 
Argentite  is  a  rare  mineral  in  this  ore,  and  is  associated 
with  the  other  sulphides  in  a  manner  indicating  that  it 
also  is  a  primary  constituent. 

The  third  class  of  ore  is  a  strongly  silicious  type, 

consisting  of  white  granular  quartz  with  small  scattered 
particles  of  pyrite,  tetrahedrite,  polybasite,  stephanite, 
galena,  argentite,  ruby  silver,  and  native  silver.  It  is 
of  low  grade  in  comparison  with  the  other  ores,  but  is 
abundant  inthedistrict.  All  of  themineralsarereplaced 
to  a  marked  degree  by  native  silver,  but  the  other 
minerals  were  not  associated  with  one  another,  being 
distributed  through  the  quartz  as  isolated  grains,  and 
their  paragenesis  is  therefore  not  clear. 

Of  the  minerals  that  have  been  identified  in  this  de- 

posit, the  only  ones  that  might  be  used  as  criteria  for 
secondary  enrichment  are  stephanite,  pyrargyrite,  and 
native  silver.  Stephanite  has  been  proved  to  occur  as 
a  secondary  mineral  in  a  great  many  enriched  deposits, 
and  is  generally  regarded  as  a  mineral  characteristic  of 
the  enriched  zone,  but  a  possibly  primary  origin  is  ad- 

mitted by  many  students  of  this  subject.  Its  presence 
therefore  may  be  regarded  as  a  strong  indication  of 
secondary  action,  but  not  as  conclusive  proof.  Py- 

rargyrite is  a  much  more  common  constituent  of 
secondarily  enriched  ores  than  stephanite,  but  it,  too, 
has  been  found  in  mines  at  depths  greater  than  those 
reached  by  surface  solutions.  Native  silver  was  at  one 
time  thought  to  be  invariably  of  secondary  origin  in 
sulphide  ores,  but  it  is  not  now  regarded  as  such.  In 
a  recent  paper  on  the  Veins  of  Cobalt,  Ontario,  W.  L. 
Whitehead  has  given  proof  of  the  primary  nature  of 
the  native  silver  of  those  deposits.  In  the  Stewart  ore 
the  native  silver  occupying  rounded  pockets  in  the  py- 

rite, tetrahedrite,  and  galena  is  almost  certainly  of 
primary  origin,  while  that  forming  veinlets  in  the 
stephanite  may  be  of  secondary  origin.  The  impossi- 

bility of  definitely  determining  the  origin  of  this  ore 
without  an  examination  of  the  conditions  obtaining  in 
the  field  and  without  a  study  of  the  enclosing  rocks 
and  gangue  is  evident.  Nevertheless,  the  above  ob- 

servations furnish  evidence  capable  of  supporting  the 
following  conclusions  ; 

(a)  The  black  sulphide  ore  is  at  the  same  time  a  very 
plentiful  ore  of  the  district,  one  of  the  highest-grade 
ores  of  the  district,  and  one  composed  of  essentially 
primary  minerals.  This  establishes  the  important  fact 
that  much  of  the  high-grade  ore  of  the  Stewart  district 
is  of  primary  origin,  and  has  therefore  a  much  better 
chance  of  persisting  to  relatively  great  depths  than  if 
it  were  of  secondary  origin,  a  fact  of  considerable 

significance  in  a  camp  so  highly  promising  on  the  sur- 
face and  as  yet  so  slightly  developed. 

(b)  The  stephanite-native  silver  ore  may  have  been 
enriched  by  the  replacement  of  primary  minerals  by 
stephanite  and  native  silver,  and  the  silicious  ore  by 
the  addition  of  ruby  silver,  stephanite,  and  native  sil- 

ver, but  in  neither  case  is  it  definitely  proved. 
(c)  The  small  amount  of  stephanite  ore  to  be  found 

in  the  district,  the  comparatively  low-grade  character 
of  the  silicious  ore,  and  the  great  preponderance  of 
primary  minerals  over  secondary  minerals  in  all  the 

ore  excepting  the  stephanite  ore,  indicate  that  the  pro- 
cesses of  secondary  enrichment  may  have  played  only 

a  subordinate  role,  if  any,  in  the  formation  of  these  rich 
silver  deposits. 

An  interesting  phenomenon  observed  in  connection 
with  the  microscopic  examination  of  these  specimens, 
and  one  that  served  as  anaid  in  determining  the  minerals, 
is  the  etching  of  the  stephanite  and  native  silver  by  the 
action  of  lif^ht.  This  peculiar  property  of  silver  minerals 
was  first  described  by  W.  L.  Whitehead  (see  Notes  on 
the  Technique  of  Mineralography,  Economic  Geology 
xii.,  1917,  page  707),  who  made  observations  on  all  the 
common  silver  minerals  and  recorded  his  results  in 

tabular  form,  so  that  they  could  be  used  for  purposes 
of  identification.     The  stephanite  of  the  Stewart  dis- 
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rict  was  found  to  be  very  susceptible  to  light,  and  on 
an  exposure  of  from  10  to  30  seconds  it  would  become 
covered  with  minute  specks.  Areas  in  the  vicinity  of 
silverveinlets  and  along  scratches  were  found  to  be  the 
most  sensitive.  It  is  a  well-known  fact  in  polishing 
that  when  a  scratch  is  made  on  the  surface  of  any  ma- 

terial there  is  developed  in  the  materal  below  the  visible 
scratch  a  zone  which,  though  not  apparently  affected, 
is  nevertheless  considerably  modified  so  that  it  behaves 
differently  under  etching  reagents.  These  modified 
zones  vary  in  size  and  degree  of  modification  with  the 
size  of  the  scratch  that  has  produced  them,  and  it  is 
for  this  reason  that  spots  etched  on  the  surface  of  a 
polished  mineral  are  sometimes  found  to  be  arranged  in 
lines.  These  spots  in  one  of  the  slides  were  of  such  a 
large  size  that  an  attempt  was  made  to  determine  their 
character  by  the  usual  methods  employed  in  mineral- 
ography.  They  were  found  to  react  with  nitric  acid 
and  aqua  regia  in  a  manner  similar  to  that  of  native 
silver,  and  their  colour  also  resembled  native  silver. 
It  is  therefore  probable  that  they  are  to  some  extent 
composed  of  this  metal  and  that  the  effect  of  the  light 

on  the  mineral  is  to  dissociate  it  into  its  elements.  This 
is,  however,  only  a  suggestion  and  far  from  being  proved. 
The  silver  occupying  the  veinlets  in  stephanite  was  also 
in  many  instances  found  to  be  altered  to  a  brownish 
red  colour  by  the  action  of  light,  a  peculiar  feature  not 
previously  mentioned  in  mineralogical  literature.  The 
colouration  was  found  to  be  confined  to  the  smaller 
veinlets,  to  the  margins  .of  the  larger  veinlets,  and  was 
most  strongly  marked  in  the  fine  disseminations  of  sil- 

ver in  the  stephanite.  The  phenomenon  is  thought  to 
be  the  result  of  impurities  in  the  silver,  though  this 
appears  to  be  homogeneous  under  the  highest  powers 
of  magnification.  These  facts  show  that  the  minerals 
stephanite  and  polybasite  are  very  unstable,  and  it  is 
therefore  not  surprising  to  find  them  so  extensively  re- 

placed by  native  silver. 
Professional  Paper  104  of  the  United  States  Geologi- 
cal Survey  on  the  Genesis  of  the  Ores  of  Tonopah, 

Nevada,  by  Edson  S.  Bastin  and  Francis  B.  Laney, 
shows  that  stephanite,  polybasite,  pyrargyrite,  argen- 
tite,  etc.,  occur  as  primary  minerals  as  well  as  second- 

ary minerals  in  the  ores  of  that  district. 

TIN    DEPOSITS    IN    WESTERN    ONTARIO. 

In  the  Canadian  Mining  Journal  for  June  25,  J.  S. 
de  Lury  gives  geological  particulars  of  the  occurrence 
of  tin  deposits  near  the  Ontario-Manitoba  boundary. 
In  an  article  published  in  a  recent  issue  of  the  Bulletin 
of  the  Canadian  Mining  Institute,  attention  was  called 
by  the  author  to  the  occurrence  of  tin  in  some  bodies 
of  sulphide  mineralsfoundin  the  vicinity  of  West  Hawk 
and  Star  Lakes  near  the  boundary  line  between  Ontario 
and  Manitoba.  Since  the  writing  of  that  article  some 
additional  information  has  been  obtained  in  regard  to 
these  deposits.  Attention  is  now  called  to  them  again, 
not  on  account  of  their  commercial  possibilities,  for  the 
tin  is  apparently  not  sufficiently  abundant  for  profitable 
extraction,  but  by  reason  of  the  interesting  manner  of 
occurrence  and  the  mineral  associations. 

The  geology  of  the  area  in  which  the  stanniferous 
sulphides  occur  has  been  briefly  discussed  by  the  writer 
in  some  articles  in  the  Canadian  Mining  Journal  in 
1918and  1919  writtenon  the  occurrence  of  molybdenum 
and  tungsten  in  the  same  locality,  and  sketch  maps 
were  made  showing  the  outcrops  of  rocks  and  geo- 

graphical features,  so  that  here  only  brief  mention  need 
be  made  of  the  relations  between  those  rock  units  of 
the  area  which  are  of  importance  in  connection  with 
the  ore  minerals.  The  formations  are  similar  to  those 
described  by  Lawson  as  appearing  in  the  Lake  of  the 
Woods  District  and  are  all  of  pre-Cambrian  age.  A 
biotite  granite,  mostly  coarse-grained  and  reddish  in 
appearance,  is  the  youngest  rock.  It  has  intruded  all 
the  other  types  of  the  area.  The  ore  minerals  are 
found  largely  in  a  belt  of  schistose  rocks  which  is 
bounded  by  the  intrusive  granite  on  either  side.  The 
schists  are  largely  of  the  hornblende  variety  and  were 
derived  from  basic  lavas.  Metamorphosed  conglomer- 

ates and  other  sediments  are  also  found  in  the  belt. 
The  granite  body  appears  to  have  been  the  source  of 
most  of  the  ore  minerals  and,  at  different  times  during 
the  later  stages  of  cooling,  there  passed  out  from  it 
mineral  deposits  of  several  forms  and  materials. 
There  are  some  deposits  in  the  locality  which  may  not 
have  been  derived  from  the  granite.  In  the  list  of  oc- 

currences which  are  now  described,  only  those  which 
appear  to  be  directly  attributable  to  the  granite  are 
mentioned.  Pegmatite  dykes  are  found  in  the  schists, 
generally  within  a  few  hundred  feet  of  the  contact  with 
granite.  Molybdenite  is  the  prominent  economic 
mineral  found  occurring  in  the  dykes  ;   it  is  usually  in 

crystals  of  good  size.  Masses  of  crystals  have  been 
found  weighing  20  lb.  or  more,  and  some  work  done 
since  the  showings  were  examined  is  said  to  have  ex- 

posed many  masses  even  larger  than  these.  A  careful 
search  for  minerals  of  tin  and  tungsten  was  made  in  the 
excavations  in  the  pegmatite  dykes ;  but  no  trace  of  any 
of  these  was  found.  Aplite  dykes  are  other  off-shoots 
from  the  granite  magma.  They  are  not  large,  and  the 
molybdenite  in  them  is  in  small  crystals  and  grains  and 
is  very  irregularly  distributed. 

Two  pegmatitic  quartz  veins  have  been  found.  They 
belong  to  a  transition  type  between  normal  pegmatites 
and  quartz  veins.  The  economic  minerals  found  in 
these  deposits  are  gold,  bismuth,  bismuthinite,  molyb- 

denite, arsenopyrite,  and  small  amounts  of  chalcopy- 
rite.  This  association  of  minerals  is  identical  with  that 
reportedof  thecontentsof  theMikadomine,  which  liesin 
the  western  part  of  the  Lake  of  the  Woods  district  and 
only  about  ten  milessoutheastof  thesedeposits.  There 
is  consequently  a  strong  probability  that  the  Mikado 
vein  and  perhaps  many  of  the  other  quartz  veins  found 
in  the  Lake  of  the  Woods  district  are  directly  attribu- 

table to  the  intrusion  of  the  same  granite  that  produced 
the  mineralization  in  the  boundary  area  and  which  is 
believed  to  extend  into  the  Lake  of  the  Woods. 

In  some  porphyries  derived  from  the  granite  magma 
and  in  adjoining  masses  of  schist  are  some  wide  bands 
occupied  by  quartz  and  fractured  country-rock  filled 
with  quartz  stringers  and  carrying  fine-grained  molyb- 

denite and  small  amounts  of  pyrite  and  chalcopyrite. 
Channel  samples  of  this  material,  taken  across  con- 

siderable widths  give  assays  showing  a  molybdenite 
content  up  to  1%,  and  values  in  gold,  silver,  and  cop- 

per totalling  about  two  dollars  to  the  ton.  Very  little 
work  has  been  done  on  this  type  of  deposit,  though 
considering  the  possible  extent  of  them  and  the  possi- 

bility of  finding  other  and  richer  bodies  of  the  same 
nature,  it  would  seem  well  worth  while  to  investigate 
the  deposits  already  found  and  to  conduct  a  search  for more. 

Scheelite-bearing  deposits  seem  to  have  been  given 
off  from  the  granite  at  a  later  stage  than  the  deposits 
that  have  already  been  mentioned.  Scheelite  occurs 
in  altered  bands  and  patches  in  the  hornblende  schist 
in  company  with  epidote,  vesuvianite,  felspar,  and 
other  high-temperature  minerals.  Small  amounts  of 
molybdenite,    pyrrhotite,    chalcopyrite,   sphene,    and 

i 
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ilmenite  are  also  associated,  as  well  as  calcite  and 

quartz. 
Sulphide-bearing  zones  in  schist  are  numerous  and 

large.  They  are  found  chiefly  in  the  vicinity  of  West 
Hawk  and  Star  lakes.  The  abundant  sulphide  is 
pyrrhotite.  Pyrite  is  fairly  general  in  occurrence  and 
in  places  is  abundant.  Other  minerals  found  irregu- 

larly distributed  and  in  varying  though  usually  small 
quantity  are  arsenopyrite,  blende,  galena,  chalcopyrite, 
scheelite,  and  its  high-temperature  associates,  quartz, 
calcite,  and  siderite.  Low  nickel  assays  have  been  re- 

ported from  some  of  the  pyrrhotite.  The  most  inter- 
esting feature  of  these  sulphide  deposits  is  the  presence 

of  small  quantities  of  tin. 
Neil  Martin,  a  prospector  who  has  been  in  this  part 

of  the  country  since  the  boom  days  of  the  Lake  of  the 
Woods  district,  has  for  years  been  roasting  samples 
from  these  sulphide  deposits  in  his  stove  and  has  been 
obtaining  beads  of  metal  from  them.  Samples  of  these 
metals  were  sent  by  Mr.  Martin  to  different  assayers, 
and  tin  was  reported  from  some  of  them.  Unfortu- 

nately the  people  whom  Mr.  Martin  informed  of  this 
were  sceptical  and  hinted  at  tin  cans,  etc.,  as  being  the 
source  of  the  metal.  Though  samples  from  the  same 
places  as  those  which  furnished  the  tin  were  sent 
to  many  assayers,  no  tin  was  reported.  Of  the  metal 
samples  originally  handed  to  the  writer,  the  first  ones 
examined  contained  lead  or  a  mixture  of  lead  and  zinc, 
but  one  was  examined  which  consisted  mainly  of  tin. 
An  examination  of  the  deposits  was  then  made  to  as- 

certain if  possible  in  what  mineral  the  tin  is  carried. 
This  was  difficult  as  most  of  the  sulphides  are  intim- 

ately mixed.  Many  tests  were  made  and,  of  all  of  them, 
the  original  method  adopted  by  Mr.  Martin  was  the 
most  successful.  In  only  one  case  was  a  definite 
mineral  found  which  gave  a  satisfactory  test  for  tin. 
This  was  a  sample  of  what  appeared  to  be  chalcopyrite  ; 
a  good  blowpipe  test  was  obtained  from  this,  indicating 
that  the  mineral  is  a  member  of  the  isomorphous  group 
between  chalcopyrite  and  stannite.  Unfortunately  not 
enough  material  was  left  for  a  complete  analysis,  but 
it  is  hoped  that  more  will  be  obtained. 

Samples  from  the  sulphide  lodes  were  sent  to  be  as- 
sayed. Most  of  the  returns  show  less  than  1%  of  tin  ; 

a  typical  set  of  samples  showed  018,  018,  000,  and 
030%  of  the  metal.  Mr.  Martin  deserves  credit  for 
his  persistence  and  ability  in  demonstrating  the  existence 

of  tin,  and  the  public  who  doubted  his  findings  owe  him 
an  apology  and  a  deal  of  praise.  Though  a  careful 
search  has  been  made  in  many  of  the  more  promising 
places,  no  cassiterite  has  yet  been  found  in  the  area. 

The  writer  has  not  completed  his  examination  of  the 
sulphide  bodies,  so  that  the  following  ideas  concerning 
their  origin  must  not  be  regarded  as  final  conclusions, 
though  the  evidence  is  strong  that  they  are  correct. 
The  fact  that  the  molybdenite  came  from  the  granite 
is  obvious.  The  association  of  this  mineral  with 

scheelite,  bismuth  minerals,  and  gold  connects  the  de- 
posits carrying  these  metals  also  with  the  granite. 

The  occurrence  of  scheelite  in  the  sulphide  lodes  points 
to  the  granite  as  the  source  of  the  sulphides.  Finally, 
the  presence  of  tin,  so  generally  associated  with  granites 
and  so  commonly  found  with  tungsten  and  molybdenite, 
shows  beyond  much  doubt  that  many  of  the  constitu- 

ents of  the  sulphide  lodes  came  from  the  granite.  That 
the  sulphide  lodes  are  subsequent  to  the  granite  in  their 
formation  is  indicated  by  the  fact  that  a  pegmatite 

dyke,  apparently  an  off-shoot  from  the  granite,  is  seen 
at  one  place  to  be  impregnated  and  partly  replaced  by 
sulphides  connected  with  one  of  the  principal  deposits. 

It  has  been  pointed  out  that  the  associations  of 
minerals  indicate  a  similarity  in  origin  between  the 
gold-bearing  veins  of  the  Lake  of  the  Woods  and  the 
mineral  deposits  of  the  district  near  the  boundary, 
which  have  been  connected  with  the  intrusion  of  a  par- 

ticular granite.  It  would  be  expected  that  this  same 
granite  would  be  found  in  the  Lake  of  the  Woods. 

Lawson's  description  of  the  granites  of  that  area  leads to  the  belief  that  this  inference  is  correct. 
There  is  reason  for  hope  that  deposits  of  tin  and  of 

tungsten  will  be  found  in  the  Lake  of  the  Woods  area. 
The  wide  distribution  of  molybdenite  there  adds  con- 

siderably to  the  hope.  It  is  more  doubtful  that  com- 
mercial deposits  will  be  found.  Many  of  the  larger 

deposits  near  the  boundary  appear  to  be  too  low-grade 
and  the  richer  ones  are  generally  too  small  to  be  con- 

sidered. It  is  to  be  hoped  that  some  of  the  bodies  al- 
ready found  will  prove  to  have  the  right  combination 

of  size  and  richness  to  be  workable  and  that  further 

prospecting  in  the  Lake  of  the  Woods  area  will  bring 
some  more  of  these  interesting  deposits  to  light.  The 
general  attitude  of  apathy  and  condemnation  assumed 
towards  the  Lake  of  the  Woods  country  is  not  alto- 

gether warranted. 

Mineral  Development  in  India. — The  report  of  the 
Geological  Survey  of  India  for  1919  contains  infor- 

mation regarding  the  progress  of  inquiries  into  the 
economic  value  of  certain  mineral  deposits.  An 
examination  of  the  bauxite  deposits  has  been  under- 

taken owing  to  the  attention  which  is  now  being  paid 
to  the  manufacture  of  alumina  and  aluminium  in  the 
country.  It  is  hoped  to  complete  the  greater  part  of 
the  field  work  by  the  end  of  the  season  1919-20,  and 
to  publish  a  memoir  on  the  subject  later.  In  con- 

sequence of  the  discovery  of  a  new  locality  for  chro- 
mite  near  Fort  Sandeman  in  Baluchistan,  it  was 
decided  to  resume  the  survey  of  the  area  between 
Zhob  and  Hindubagh.  Unfortunately  the  outbreak 
of  the  Afghan  war  interrupted  the  work  of  the  officer 
deputed  to  undertake  it,  and  only  a  short  visit  was 
possible.  The  samples  collected  represent  second 
grade  ores,  but  the  occurrences  are  important  because 
they  prove  the  presence  of  chrome-bearing  basic  rocks, 
similar  to  those  of  Hindubagh,  and  suggest  the  pos- 

sibility of  further  discoveries  of  chromite.  Boring  for 
coal  below  the  Deccan  trap  has  been  undertaken  at 
Bhusawal  by  the  Great  Indian  Peninsula  Railway 
Company.       In    November,    1919,    the    boring    had 

reached  a  depth  of   255  ft.,  of  which  46  ft.   was  in 
alluvium  and  the  rest  in  Deccan  trap. 

An  officer  of  the  Survey  has  been  investigating  the 
recent  discoveries  of  iron  ore  in  the  southern  parts  of 
Singhbhum  for  the  past  two  field  seasons.  The  iron 
ore  was  found  to  occur  usually  at  or  near  the  tops  of 
hills,  the  most  important  being  the  range  running  from 
about  3  miles  south-west  of  Gua  to  the  Kolhan- 
Keonjhar  boundary  east  of  Naogaon,  a  distance  of 
about  10  miles.  The  range,  which  rises  some  1,500  ft. 
above  the  plain,  is  said  also  to  continue  into  the 
Keonjhar  State.  It  was  found  that  good  iron  ore 
formed  the  top  of  this  range  of  hills  almost  without  a 
break.  Parallel  to  this  range  is  another  similar  line 
of  hills  running  from  the  Duargui  stream,  three  miles 
east  of  Bada,  to  the  Karo  river  south-east  of  Ghatkuri, 
a  distance  of  about  7  miles.  Here  the  iron  ore  was 
found  to  occupy  the  top  of  the  ridge  as  before,  the  ore 
in  the  southern  part  being  apparently  as  good  and 
continuous  as  in  the  adjoining  range  ;  toward  the 
north,  however,  a  considerable  amount  of  disturbance 
was  observed,  and  replacement  appeared  to  be  less 
complete.  To  the  west  a  third  range  of  hills  runs 
from  the  Karo  river,  east  of  Salai,  to  the  east  of  Chota 
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Nagra.  Here  also  iron  ore  was  found  at  or  near  the 
top  of  the  range,  but  it  appears  to  be  confined  to 
patches,  which,  however,  are  of  considerable  impor- 

tance. To  the  west  of  these  ranges  again  are  more 
irregular  patches  of  ore  occupying  the  tops  of  the  hills. 
The  Kolhan  hematites  usually  appear  to  contain  about 
64%  of  iron,  with  phosphorus  ranging  from  003  to 

COS,  or,  in  some  cases,  to  as  high  as  0'15%.  The 
sulphur  content  is  usually  below  0  03%.  Titanium 
is  also  said  to  be  found  occasionally  in  the  ore,  usually 
either  as  a  trace  or  in  very  small  quantities.  Samples 
from  the  better  parts  of  the  ore  deposits  contain  as 
much  as  68  or  69%  iron.  The  concessionaires  have 
done  comparatively  little  prospecting  work  hitherto, 
but  enough  is  known  to  justify  the  belief  that  the 
quantities  available  will  run  into  hundreds— possibly 
into  thousands — of  millions  of  tons.  In  most  cases 
the  chief  obstacle  to  development  is  the  inaccessible 
nature  of  the  country.  The  well-known  magnetite 
deposits  of  Kanjamalai,  in  the  Salem  district  of 
Madras,  have  been  re  examined,  and  the  conclusion 
arrived  at  twenty-two  years  ago  has  been  confirmed, 
that  the  ore  is  really  a  low-grade  quartz-magnetite 
schist  containing  about  38%  of  iron.  Preliminary 
magnetic  separation  tests  on  bulk  samples  were  not 
satisfactory,  and  the  matter  is  under  further  investi- 
gation. 

A  well-known  horizon  in  the  Irrawaddy  Sandstone 

Series  of  Upper  Burma  is  known  as  the  "  White  Bed," 
and  it  has  long  been  recognized  to  contain  a  consid- 

erable amount  of  kaolin.  Extensive  examination  of 
this  bed  in  the  Pakokku  and  Yamethin  districts  has 
proved  it  to  contain  very  large  quantities  of  clay, 
which  appears  to  be  eminently  suitable  for  the  manu- 

facture of  porcelain.  The  raw  sand  is  said  to  contain 
about  60%  of  free  silica,  and  from  25  to  30%  of 
kaolin  ;  it  is  also  said  to  be  very  free  from  iron  and 
alkalis.  Laboratory  tests  indicated  that  the  plasticity, 
refractoriness,  and  colour  of  the  levigated  material 
were  good.  The  white  bed  is  said  to  run  for  a  distance 
of  some  40  miles.  Its  thickness  is  variable,  and  is 
said  to  range  from  15  to  50  ft.  The  most  important 
area  is  regarded  as  the  Yenangyat  and  Singu  oilfields, 
where  the  bed  attains  its  maximum  development. 
Owing  to  the  proximity  of  the  Yaw  and  Irrawaddy 
rivers,  levigation  could  be  easily  carried  out,  while 
cheap  water-carriage  is  available  to  Rangoon. 

The  urgent  demand  for  mica  having  ceased  soon 
after  the  armistice,  it  was  decided  to  close  down  the 
Masnodih  mmes  which  were  being  worked  by  the 

Geological  Survey.  Dr.  Pascoe's  memoir  on  petro- 
leum in  the  Punjab  and  North-West  Frontier  Province 

is  now  in  the  press.  It  contains  references  to  all  the 
recorded  seepages,  most  of  which  were  visited  and 
examined.  An  inquiry  into  the  soda  deposits  and  in- 

dustry ;n  Sind  has  recently  been  made.  The  total 
output  of  crude  trona  averages  approximately  1,000 
tons  per  annum.  It  is  used  for  washing  and  dyeing 
clothes,  and  in  a  number  of  small  native  indus- 

tries. An  examination  of  the  old  sulphur  mines  near 
Sanni,  in  Baluchistan,  showed  that  there  was  likely 
to  be  only  a  small  amount  of  sulphur  available. 
Good  shows  of  cassiterite  have  been  obtained  by  pan- 

ning the  alluvial  deposits  of  a  number  of  tributaries 
of  the  Tenasserim  River,  in  the  eastern  portion  of  the 
Tavoy  district.  Lower  Burma  Owing  to  the  absence 
of  further  demand  for  wolfram,  the  officers  who  had 
remained  for  some  years  continuously  at  Tavoy  in 
order  to  advise  on  the  best  methods  of  increasing  the 
output  were  recalled  at  the  end  of  the  usual  field 
season.  The  report  gives  in  detail  the  results  of  the 
progress  of  the  systematic  geological  survey  work  in 

Bihar  and  Orissa,  the  Chindwara  and  Nagpur  dis- 
tricts of  the  Central  Provinces,  and  the  Tavoy  and 

Mergui  districts  in  Burma. 
For  the  foregoing  abstract  of  the  report  we  are  in 

debted  to  Mr.  J.  Coggin  Brown,  a  distinguished  mem- 
ber of  the  Geological  Survey  of  India,  who  is  at  pres- 
ent in  London  on  business  for  his  department. 

Barium  Pigments. —  Some  light  is  thrown  on  the 
composition  of  white  pigments  in  a  paper  by  S. 
Stewart,  in  ihe  Journal  of  the  Society  of  Chemical 
Industry  for  July  15,  on  the  detection  of  natural 
barytes  in  lithopone  and  similar  pigments.  Lithopone, 
Orr's  zinc  white,  and  other  pigments  composed  essen- 

tially of  zinc  sulphide  and  barium  sulphate  should 
contain  the  latter  only  in  the  precipitated  form.  In- 

ferior qualities  sometimes  contain  natural  barytes,  to 
the  detriment  of  their  covering  power,  owing  to  the 
large  size  of  the  particles  of  barytes  as  contrasted  with 
those  of  the  precipitated  sulphate.  Its  opacity  is  less, 
and  although,  when  used  as  an  ingredient  in  ordinary 
paints,  this  is  perhaps  of  secondary  importance,  it 
becomes  a  matter  of  serious  consideration  when  its 
use  leads  to  the  production  of  a  yellowish  white.  The 
miscroscope  affords  a  convenient  means  for  differen- 

tiating between  natural  and  precipitated  barium  sul- 
phate. The  test  is  carried  out  as  follows  :  A  minute 

portion  of  the  sample  is  spread  on  a  miscroscope  slide 
with  a  drop  of  water,  dried,  and  examined  with  a  J  in. 
or  J  in.  objective,  the  diaphragm  being  closed  so  as  to 
give  a  dark  background.  If  only  precipitated  barium 
sulphate  be  present,  it  appears  as  a  very  fine  powder 
composed  of  minute  crystals  of  uniform  size  ;  whereas 
if  there  is  an  admixture  of  natural  barytes,  even  when 
very  finely  ground,  transparent  irregular  pieces  of 
greater  size  will  appear.  The  certainty  of  the  method 
is  enhanced  if  the  zinc  sulphide  present  in  the  litho- 

pone be  first  removed  by  treatment  with  dilute  hy- 
drochloric acid  and  potassium  chlorate  and  the 

insoluble  residue  examined  as  above. 

Differentiation  and  Ore  Deposits. — In  The  Geo- 
logical Magazine  for  July,  the  editor,  R.  H.  Rastall, 

who  is  University  Lecturer  in  Economic  Geology  at 
Cambridge,  contributes  a  paper  on  differentiation  and 
ore  deposits.  We  give  an  abstract  herewith,  kindly 
prepared  for  the  Magazine  by  the  author. 

Although  most  geologists  are  now  agreed  on  the  de- 
rivation of  many  primary  ores  from  magmas  by  some 

process  of  differentiation,  the  arguments  brought  for- 
ward are  to  a  large  extent  founded  on  the  study  of  sili- 
cates, and  much  less  attention  has  been  paid  by  petro- 

logists  to  the  sulphides  and  oxides  ;  the  chief  exception 

is  J.  H.  L.  Vogt,  of  Christiania,  who  has  done  invalu- 
able work  on  the  solubility  of  sulphides  in  slags.  He 

has  proved  that  silicates  and  sulphides  show  limited 
mutual  solubility  at  ordinary  furnace  temperatures,  the 
solubility  increasing  as  the  temperature  rises.  This 
idea  may  be  applied  conversely  to  explain  the  separa- 

tion of  sulphides,  for  example,  those  of  Sudbury  and 
Insizwa,  from  basic  silicate  magmas,  which  is  thus  a 
process  of  differentiation  by  limited  miscibility. 

Theories  of  differentiation  may  be  divided  into  three 
categories,  as  follows  :  (1)  difterentiation  by  sinking  of 
crystals  in  a  liquid  magma  ;  (2)  differentiation  by  dif- 

fusion of  molecules  in  solution  to  the  cooler  margin  of 
an  igneous  mass;  (3)  limited  miscibility  in  the  fused 
state,  as  before  described.  Loewinson  Lessing  and 
Daly  have  postulated  the  existence  of  two  primitive 
magmas,  acid  (granitic)  and  basic  (basaltic)  respect- 

ively, but  have  not  carried  the  argument  farther  back 
than  this.  Although  there  is  as  yet  no  proof  available, 
it  may  be  suggested  that  the  partition  of  these  two 
primitive  magmas  may  be  due  to  limited  miscibility 
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Diagram  to  illustrate  the  Differentiation  of  the  Igneous  Rocks  and 
THEIR   accompanying    OrE   DEPOSITS. 

of  the  constituents  of  acid  and  basic  magmas. 
Observation  shows  that  certain  metals  tend  to  occur 

in  association  with  particular  rock-types  ;  for  instance, 
tin  and  tungsten  with  granites,  nickel  with  gabbros  and 
norites,  chromium  and  platinum  with  peridotites,  while 
others,  such  as  copper  and  iron,  are  almost  universal. 
When  the  magma  is  undergoing  partition  the  metals 
must  distribute  themselves  in  the  ratios  of  their  partial 
solubilities,  some  being  more  soluble  in  acid,  others  in 
basic,  magmas.  As  these  partial  magmas  cool  further 
the  metallic  compounds  become  less  and  less  soluble  ; 
some  form  heavy  compounds  and  sink,  for  instance, 
sulphides  ;  others  form  volatile  compounds  and  rise, 
for  instance,  fluorides  ;  in  either  case  the  result  is  a 
stratification  of  the  cooling  magma.  Thus  we  find 
nickeliferous  sulphides  at  the  base  of  basic  intrusions 
and  tin  and  tungsten  minerals  concentrated  at  the  upper 
surfaces  of  granite  bathyliths,  along  with  the  constitu- 

ents of  pegmatites  and  aplites,  and  silica,  which  even- 
tually forms  quartz  veins.  It  may  be  pointed  out,  in- 

cidentally, that  there  is  no  real  distinction  genetically 
or  mineralogically  between  pegmatites  and  quartz 
veins  ;  many  cases  are  known  when  the  one  can  be 
traced  into  the  other  in  a  direction  away  from  the  main 
intrusion.  It  must  be  remembered  also  that  these  pro- 

cesses mostly  take  place  above  the  critical  temperature 
of  water,  365°C,  so  that  there  is  no  real  distinction  be- 

tween vapours  and  solutions,  and  many  metals  are  un- 
doubtedly conveyed  into  veins  as  volatile  compounds 

and  especially  as  fluorides. 
When  several  metals  are  present  in  the  magma,  each 

will  form  a  compound  having  its  own  solidification 
temperature  and  therefore  capable  of  travelling  only 
a  certain  distance  into  the  surrounding  rocks  ;  we  shall 
therefore  have  a  series  of  ore-zones  around  a  metal- 

liferous intrusion,  as  in  Cornwall.  Thus  the  final 
separation  of  metallic  minerals  from  the  magma  takes 
place  in  two  stages  ;  first  a  concentration  in  the  last 
uncrystallized  residue  and  then  a  translation  along  with 
this  residue  into  dykes,  veins,  and  lodes. 

Basic  magmas  contain  less  volatile  material  and  ap- 
parently less  water.     Hence  there  is  a  tendency  for 

metals  to  remain  more  evenly  disseminated,  like 
chromium  and  platinum,  or  to  sink  like  nickeliferous 

sulphides. 
We  are  thus  led  to  distinguish  two  types  of  ore  de- 

posits of  direct  magmatic  origin  ;  firstly,  segregations 
within  the  mass  itself,  due  to  sinking,  like  the  nickel 
of  Sudbury  and  the  iron  of  Kiruna,  and  secondly,  the 
fissure  deposits,  dykes,  lodes,  veins,  etc.,  formed  by 
translation,  usually  upward  or  laterally  and  often  ex- 

tending beyond  the  boundaries  of  the  basin  ;  the  best 
examples  of  this  are  afforded  by  tin,  tungsten,  bismuth, 
and  arsenic,  and  a  similar  origin  may  be  postulated  for 
other  metals,  including  copper,  lead,  zinc,  antimony, 
mercury,  silver,  and  gold. 

The  actual  mechanism  of  differentiation -in  magmas 
is  still  a  matter  of  discussion,  and  is  of  minor  import- 

ance as  compared  with  the  fact  that  evidence  derived 
from  study  of  ore-deposits  goes  to  show  that  some  sort 
of  differentiation  must  have  occurred.  The  chief  point 
of  conflict  is  as  to  whether  differentiation  occurred  be- 

fore or  during  crystallization.  It  must  obviously  have 
taken  place  while  part  at  any  rate  of  the  magma  was 
still  liquid,  and  in  some  cases  sinking  of  solid  crystals 
by  gravity  seems  to  be  established,  as  in  the  so-called 
Palisade  traps  of  New  York  and  New  Jersey,  but  in 
some  instances  the  top  of  an  intrusion  is  enriched  in 
heavy  minerals,  which  must  have  reached  their  present 
position  by  molecular  diffusion  in  a  liquid,  as  argued 
by  Dr.  Harker  in  the  case  of  Carrock  Fell. 

In  a  diagram  accompanying  the  paper,  reproduced 
herewith,  an  attempt  is  made  to  give  a  preliminary 
idea  of  a  genealogical  tree  of  the  igneous  rocks  and 
their  accompanying  ore-deposits,  necessarily  tentative, 
but  founded  on  evidence  available  in  the  literature  of 
metalliferous  mining. 

It  is  concluded  that  the  processes  of  differentiation 
of  rock-magmas,  whatever  they  were,  have  been  the 
dominant  factor  in  the  origin  and  primary  distribution 
of  the  deposits  of  useful  metals  ;  later  changes  and 
secondary  enrichments  belong  to  subsequent  stages  of 
the  earth  s  history  and  are  governed  by  an  entirely  dif- 

ferent set  of  factors  not  here  considered. 
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SHORT   NOTICES. 

Winding  Engines. — An  article  in  Engineering  for 
July  16  describes  the  winding  engines  made  by  Robey 
&  Co.,  Ltd.,  of  Lincoln. 

Excavators. — At  the  July  meeting  of  the  Institution 
of  Mechanical  Engineers,  F.  H.  Livens  and  W. 
Barnes  read  a  paper  on  recent  excavator  practice. 

Air-Lift  Pumping. — In  the  Engineering  and  Min- 
ing Journal  for  July  10,  G.  J.  Young  describes  the 

unwatering  of  a  mine  in  Grass  Valley,  California,  by 
means  of  the  air-lift. 

Flotation  at  Arizona  Copper  Co.'»  Mines. — In  the 
Engineering  and  Mining  Journal  for  June  19,  A. 
Crowfoot  and  E.  Wittenau  describe  experimental  work 
in  connection  with  the  all-flotation  concentration  of 
low-grade  copper  ore  at  one  of  the  mines  of  the  Ari- 

zona Copper  Co.,  the  cell  used  being  of  the  Callow 

type. 
'  Cottrell  Precipitator. — A  paper  by  A.  B.  Young  is being  presented  at  the  August  meeting  of  the  American 

Institute  of  Alining  and  Metallurgical  Engineers  de- 
scribing the  electrolytic  fume  precipitator  on  the  Cot- 

trell system  in  use  at  the  roasting  furnaces  of  the 
Tooele  lead  smelters. 

Zirconium. — The  Journal  of  Industrial  and  Engi- 
neering Chemistry  for  July  containsa  papei  by  J.  W. 

Marden  and  M.  N.  Rich  giving  the  results  of  a  num- 
ber of  researches  into  the  preparation  and  analysis  of 

various  compounds  and  alloys  of  zirconium. 

Pulverized  Coal. — At  the  April  meeting  of  the 
American  Society  of  Mechanical  Engineers,  Otis  L. 
Mclntyre  presented  a  paper  on  the  use  of  pulverized 

coal  in  the  Cerro  de  Pasco  Copper  Company's  blast- furnaces and  reverberatories. 

Phosphoric  Acid. — The  Journal  of  Industrial  and 
Engineering  Chemistry  for  July  contains  an  article 
by  W.  H.  Waggaman  and  T.  B.  Turley  on  the  pro- 

duction of  phosphoric  acid  by  heating  rock  phosphate 
with  silica  and  carbon.  This  reaction  is  substantially 
the  same  as  that  employed  in  producing  elemental 
phosphorus,  but  the  element  is  allowed  to  burn. 

Electric  Smelting. — At  the  July  meeting  of  the 
Society  of  Chemical  Industry,  Donald  F.  Campbell 
read  a  paper  on  recent  developments  of  the  electric 
furnace  in  Great  Britain. 

Smelter  Smoke. — In  Chemical  and  Metallurgical 
Engineering  for  June  23,  E.  E.  Thum  reviews  a  recent 
judgment  allowing  the  continuance  of  the  American 

Smelting  &  Refinery  Co.'s  smelter  at  Murray  and  the 
United  States  Smelting  Co.'s  smelter  at  Midvale,  both in  Utah.  The  author  recounts  what  has  oeen  done  to 

mitigate  the  fume  nuisance,  and  gives  details  of  an  ex- 
perimental farm  inaugurated  by  the  first-named  com- 

pany to  ascertain  the  damage  done  to  crops  by  SO., 
and  the  other  constituents  of  discharge. 

Cyaniding. — In  the  Engineering  and  Mining 
Journal  for  July  10,  Douglas  Lay  writes  on  electric 
precipitation  applied  to  cyanide  solutions. 

Oxygen  in  Metallurgy. — In  Chemical  and  Metal- 
lurgical Engineering  for  July  14,  F.  G.  Cottrell  dis- 

cusses the  possibility  of  enriching  air  with  oxygen  in 
many  metallurgical  operations. 

Copper-Nickel-Cobalt  Mattes. — In  the  Mining  and 
Scientific  Press  for  July  10,  R.  G.  Knickerbocker  de- 

scribes the  separation  of  copper  from  a  copper-cobalt- 
nickel  matte  at  the  works  of  the  Missouri  Cobalt  Co., 
Fredericktown,  Missouri. 

Copper  Assay. — In  the  Engineering  and  Mining 
Journal  for  July  24,  F.  G.  Hawley  describes  a  modi- 

fication of  the  electrolytic  copper  assay. 

Salting. — In  the  Engineering  and  Mining  Journal 
for  July  24,  A.  R.  Ledoux  writes  on  salting  from  the 
point  of  view  of  the  assayer. 

Graphite. — The  Canadian  Milling  Journal  for 
June  18  contains  a  fourth  article  by  Charles  Spearman 
on  Canadian  graphite. 

Russian  Petroleum. — In  the  Engineering  and  Min- 
ing Journal  for  June  19,  Eugene  M.  Kayden  reviews 

the  present  position  of  the  Russian  oilfields. 
Hampton  Plains. — Chemical  Engineering  and 

Mining  Review  (Melbourne)  for  May  contains  a  paper 
by  T.  Butement  on  the  geological  features  of  Hamp- 

ton Plains,  West  Australia,  and  the  recent  gold  dis- 
coveries. 

British  Iron  Ore. — Economic  Geology  for  June  con- 
tains a  paper  by  Dr.  F.  H.  Hatch  on  the  development 

of  iron  ore  in  Great  Britain  during  the  war. 

Nigerian  Coal.  — At  the  July  meeting  of  the  Midland 
Institute  of  Mining,  Civil  and  Mechanical  Engineers, 
J.  S.  Hayes  read  a  paper  on  the  Udi  coalfield,  Nigeria. 

Swedish  Iron  Mines. — In  the  Engineering  and 
Mining  Journal  lor  July  10,  C.  W.  Boise  describes 
the  Kiruna  and  Gellivare  iron  mines  in  the  north  of 
Sweden. 
Alaska  Tin  Deposits.  —  In  the  Engineering  and 

Mining  Journal  for  July  24,  F.  C.  Fearing  gives  par- 
ticulars of  lode-tin  deposits  in  Lost  River  district,  near 

Cape  Prince  of  Wales,  Alaska. 
Early  Days  on  the  Rand. — In  the  Mining  and 

Scientific  Press  for  July  10,  J.  E.  Clennell  gives  his 
reminiscences  of  early  days  on  the  Rand. 

The  World's  Supply  of  Energy. — The  Journal  of 
the  Franklin  Institute  for  July  gives  Professor  Arr- 
henius'  paper  on  the  sources  of  the  future  supply  of 
energy,  a  paper  written  in  acknowledgment  of  the 
bestowal  on  the  author  of  the  Franklin  Medal.  We 
intend  to  quote  from  this  paper  in  the  next  issue  of  the 

Magazine. 
Electric  Power. — The  Colliery  Guardian,  in  its 

issue  of  July  2,  commences  a  series  of  articles  on  high- 
tension  transmission  of  power  in  connection  with  min- ing. 

Water-Power  in  Tasmania. — The  Engineer  for 
July  2  and  9  describes  the  hydro-electric  station  at  the 
Great  Lake,  Tasmania. 

Water-Flow. — The  Engineer  for  July  9  describes 
the  Rheograph  water  flow  recorder. 
The  Kalahari  Desert. — The  Times  Engineering 

Supplement  for  July  contains  an  article  by  Professor 
E.  H.  L.  Schwarz  on  his  proposed  scheme  for  re- 
watering  the  Kalahari  Desert. 

African  Rift  Valleys. — The  Geographical  Journal 
for  July  contains  a  report  of  a  lecture  before  the  Royal 
Geographical  Society  by  Professor  J.  W.  Gregory  on 
the  rift  valleys  of  eastern  Africa.  This  lecture  gave  a 

resume  of  Professor  Gregory's  investigations  relating 
to  the  earth  depression  along  a  line  of  country  starting 
from  Palestine,  passing  down  the  Red  Sea,  and  through 
the  Great  f.akes  of  Central  Africa,  to  the  Indian  Ocean 
near  Beira. 

Crystal  Structure. — Nature  for  July  22  gives  an  ac- 
count of  a  lecture  by  Professor  W.  L.  Bragg  delivered 

before  the  Royal  Institution  on  the  theory  of  the  struc- 
ture of  crystals  as  revealed  by  X-ray  investigation. 

We  gave  an  outline  of  an  earlier  paper  on  this  subject 
in  our  issue  of  June,  1916,  written  by  Professor  W.  H. 
Bragg,  the  father  of  W.  L.  Bragg. 
The  Gold  Premium.— The  May  Journal  of  the 

Chemical,  Metallurgical  &  Mining  Society  of  South 

Africa  contains  a  paper  by  S.  iBvans  on  the  gold  pre- mium. 
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of  the  patent. 
5,381  of  1919  (123,993).  A.  M.  Ayala.  Madrid. 

A  solder  for  aluminium,  consisting  of  37  to  43%  of 
zinc,  35  to  42%  of  tin,  and  17  to  24%  of  lead. 

5,580  of  1919  (143,973).  J.  S.  Ross,  London. 
A  modification  of  the  method  of  extracting  copper 
from  oxidized  ores  by  leaching  with  sulphuric  acid. 

5,923  of  1919  (144,762).  S.  P.  Blackmore, 
Vaalhoek,  Transvaal.  A  tool  for  securing  the 
detonators  to  the  fuse  in  the  preparation  of  priming 
charges. 

6,132  of  1919  (143,988).  F.  E.  Walker  and 
C.  H.  Hill,  Mansfield.  Method  of  forming  concrete 
slabs  used  in  lining  shafts,  etc.,  so  that  they  may  be 
readily  keyed  together. 

6,445  of  1919  (144,398).  J.  J.  Hood,  London. 
Improved  method  of  recovering  cyanogen  from  coal- 

gas. 7,131  of  1919  (144,819).  E.  A.  Sperry,  New 
York.  Electrolytic  cells  for  making  certain  lead  salts, 
such  as  chromate,  from  metallic  lead. 

7,403  of  1919  (145,824).  Balfour-Guthrie 
Investment  Co.,  San  Francisco.  Method  of  pro- 

ducing cyanogen  and  ammonia  by  catalysis  from  hy- 
drogen, nitrogen,  carbon  monoxide,  andahydrocarbon, 

by  first  exposing  the  catalyser  to  the  mixture  of  gases 
at  a  high  temperature,  and  subsequently,  when  the 
catalyser  has  become  active  by  this  high-temperature 
treatment,  continuing  the  process  at  a  much  lower 
temperature. 

7,956  of  1919  (145,852).  L.  A.  Wood  and 
Minerals  Separation,  Ltd..  London.  Method  of 
differential  flotation  for  separating  chalcopyrite  or 
other  copper  sulphide,  graphite,  coal,  and  molybdenite 
from  iron,  zinc,  and  lead  sulphides. 

8,165  of  1919  (145,870).  Minerals  Separa- 
tion, Ltd.,  London,  and  E.  H.  Emerson,  New 

York.  For  use  in  the  froth-flotation  process,  appara- 
tus comprising  the  combination  with  an  agitation  ves- 
sel of  a  pulp  intake  conduit  therefor,  and  a  hydro  air 

injector  delivering  into  the  conduit. 
7,584  of  1919  (145,159).  R.  Hush,  Johannes- 

berg.      Disc  crushing  machines  used  in  laboratories. 
8,881  of  1919  (144,022).  L.  W.  Damman, 

Zwolle,  Holland.  Mechanical  method  of  removing 
earthv  matter  from  rock-salt. 

8,952  of  1919  (144,023).  M.  Allen,  Man- 
chester. Improved  evaporating  plant  used  in  the 

production  of  salt  from  brine. 
9.618  of  1919  (145,196).  H.  F.  Heumann, 

Marissa,  Illinois.      Device  for  extending  mine  rails. 
11.654  of  1919  (127,566).  E.  Bergve, 

Notodden,  Norway.  Obtaining  soluble  compounds 
of  potassium  and  aluminium  from  felspar  by  acting 
on  it  at  high  temperatures  with  sulphur  vapour, 
whereby  the  oxygen  in  potash  and  alumina  is  replaced 
by  sulphur. 

11,688  of  1919  (145,925).  H.  L.  Sulman  and 
W.  B.  Ballantyne,  London.  Improvements  in  the 
manufacture  of  rustless  chrome-steel. 

13,660  of  1919  (144.869).  G.  E.  Clark, 
Gateshead-on-Tyne.  Improved  apparatus  for  re- 

moving arsenic  from  sulphuric  acid  by  the  action  of 
sulphuretted  hydrogen. 

14,094  of  1919  (145.956).  A  E.  Farmer. 
Birmingham.  An  alloy  suitable  for  casting,  drawing, 
and  rolling  containing  5i  lb.  copper,  28  lb.  zinc,  25  lb. 
nickel,  |  lb.  aluminium,  and  |  lb.  tin. 

16,813  of  1919(144,119).  A.  Cohn,  New  York. 
Hardening  platinum  by  the  addition  of  small  propor- 

tions of  gold,  sav  up  to  5%. 
17,630  of  1919  (144,896).  Ropeways,  Ltd., 

J.  P.  Roe,  and  H.  F.  H.  Shields.  Improved  form 
of  boxhead  guides  for  aerial  ropeways. 

19,734  of  1919(145,297).  W.  W.  Richardson, 
London.  Improved  form  of  rifling  in  the  inventor's 
trommel  used  in  concentrating  tin  gravels. 

19,978  of  1919  (144,142).  J.  L.  Fairrie, 
Liverpool.  A  pyrites  kiln  consisting  of  a  number 
of  hearths  arranged  around  a  central  flue  for  the  gases 
26,253  of  1919  (134,531).  Norsk  Hydro- 

Elektrisk  Kvcelstofaktieselskab,  Christiania, 
Norway.  Precipitating  alumina  from  aluminous  solu- 

tions with  ammonia  under  pressure.    . 
728  of  1920(145,366).  W.  Crowther,  Man- 

chester. A  kiln  for  roasting  spent  oxide  from  the  gas 
works  for  the  production  of  sulphuric  acid. 

1,845  of  1920  (138,103).  P.  Kuhn,  Dortmund, 
Germany.  In  blast-furnace  regenerators,  the  use  of 
coal  dust  as  fuel. 

NEW  BOOKS,  PAMPHLETS,  Etc. 
IWCopies  of  the  books,  etc.,  mentioned  below  can  be  obtained 
through  the  Technical  Bookshop  of  Tlie  Mining  Magazine 
723.  Salisbury  House,  London  Wall.  E.C.2. 

Geographic  Tables  and  Formulas.  Compiled  by 
Samuel  S.  Garnett.  Fourth  edition.  Paper 
covers,  388  pages.  Bulletin  650,  U.S.  Geological  Sur- 

vey, Washington. 
The  Use  of  the  Panoramic  Camera  in  Topographic 

Surveying.  By  James  W.  Bagley.  Paper  covers. 
88  pages,  illustrated.  Bulletin  657,  U.S.  Geological 
Survey,  Washington. 

The  scope  of  the  first  of  these  useful  Bulletins,  both 
of  which  deal  with  topographic  surveying,  will  best 
be  gathered  from  a  list  of  its  chief  contents. 

Notes  :  Solution  plane  triangles,  reduction  to  centre, 
three  point  problem,  meridian  at  any  time  by  hour 
angle  of  Polaris,  base  line  computations  for  steel  tapes. 

Tables:  Azimuth  of  Polaris,  convergence  of  meridi- 
ans, projections  for  large  areas,  coordinates  for  pro- 

jection of  maps,  areas  of  quadrilaterals  of  earth's 
surface,  five-place  logarithms  of  natural  numbers, 
natural  sines  and  cosines,  five-place  logarithms  of 
circular  functions,  geodetic  position  computations, 
conversion  of  latitudes  and  departures  in  feet  to  sec- 

onds of  latitude  and  longitude,  differences  of  altitude 
for  any  minute  up  to  15  degrees  and  for  any  distance, 
distances  and  elevations  form  stadia  readings,  intercon- 
version  of  miles  and  logarithms  of  metres,  convenient 

equivalents. 
Good  arrangement  and  clear  printing  make  the  tables 

easy  of  reference.  A  stronger  binding  would  increase 
the  handling  qualities  of  the  volume  and  add  to  its 
length  of  service. 

The  second  bulletin  is  a  valuable  review  of  the  ap- 
plications of  photogrammetry  to  surveying.  To  Laus- 

sedat,  who  began  his  investigations  under  the  engineer 
corps  of  the  French  Army  in  1849,  belongs  the  credit 
for  the  first  demonstration  of  the  usefulness  of  photo- 
topography.  The  Prussian  general  staff  adopted  the 
method  in  the  campaign  of  1870.  Up  to  1900  atten- 

tion was  directed  mainly  to  the  development  of  various 
forms  of  photo-theodolite.  The  panoramic  camera  was 
first  employed  by  the  brothers  Wright,  of  the  U.S. 
Geological  Survey,  in  1904,  since  when  the  author  of 
the  Bulletin  has  been  instrumental  in  extending  its  use. 

A  great  deal  of  photographic  mapping  has  been  car- 
ried out  on  the  continent  of  North  America,  due  to  the 
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efforts  and  influence  of  E.  Deville,  surveyor-general  of 
Dominion  lands,  who  in  1886  began  systematic  photo- 
topographic  surveys  in  Western  Canada.  The  literature 
of  the  subject  is  now  considerable  :  important  publica- 

tions are  those  of  Laussedat  and  Saconney  (France), 
Flemer  and  Wright  (U.S.A.),  and  Deville  (Canada). 
The  author  of  the  Bulletin  shows  that  the  field  cost 
when  using  the  panoramic  camera  in  conjunction  with 
the  plane-table  is  far  lower  than  that  of  work  executed 
with  the  plane-table  alone  ;  that  though  the  office  work 
is  much  more  laborious  with  the  photographic  system, 
the  final  cost  of  the  completed  map  is  less  ;  and  that 
the  results  obtained  with  the  camera  are  comparable 

in  accuracy  with  those  obtained  with  the  plane-table. 
Aircraft  photography  has  won  a  secure  position  in 

militarv  science,  and  on  account  of  its  potentialities  as 

a  means  of  map  production  is  now  claiming  serious  con- 
sideration for  civil  purposes.  Experience  in  Palestine 

has  demonstrated  that  one  R.A.F.  officer  can  without 
help  complete  a  1  :  40,000  sheet  covering  20,000  yards 
by  28,000  yards  in  six  weeks,  using  from  500  to  700 
photographs  ;  a  rapid  rate  of  progress  which  under 
favourable  conditions  will  probably  render  the  aerial 
method  an  economical  one.  The  author  gives  a  con- 

cise and  critical  account  of  five  systems  of  aerial  photo- 

graphy, varying  from  the  reconnaissance  of  consider- 
able precision  to  that  of  high  rapidity  but  low  relative 

accuracy. 
The  Bulletin  is  well  illustrated  with  photographs, 

diagrams,  and  maps,  and  is  altogether  a  stimulating 
production.  Alex.  Richardson. 

The  Nomenclature  of  Petrology.  By  Dr.  ARTHUR 
Holmes.  Cloth,  small  octavo,  284  pages,  illus- 

trated. Price  12s.  6d.  net.  London:  Thomas 
Murby  &  Co. 

This  book  comes  as  a  godsend  both  to  the  economic 

geologist  and  the  student.  The  number  of  new  rock- 
names  has  grown  to  such  an  extent  of  recent  years  that 
the  older  glossaries  are  all  out  of  date  and  a  new  glos- 

sary of  petrological  terms  should  receive  a  hearty  wel- 
come. 

Dr.  Holmes  in  his  introduction  is  inclined  to  de- 
precate the  modern  habit  of  basing  new  rock-names  on 

geographical  names,  and  he  states  his  preference  for 
compound  descriptive  names  in  spite  of  their  multisyl- 

labic character.  In  this  view  most  of  us  will  sym- 
pathize, especially  those  who  have  not  good  reference 

libraries  within  reach.  It  is  difficult,  for  instance,  to 
see  the  advantage  of  calling  a  tourmalinized  granite 

from  the  St  Austell  district  "  luxulyanite,"  while  one 
from  the  St.  Ives  district  with  almost  exactly  similar 

characters  becomes  "trevalganite."  Nodoubt  some  will 
defend  the  geographical  system  on  account  of  the  as- 

sociation between  the  rock-name  and  the  locality,  but 
they  will  not,  as  a  rule,  be  found  among  the  ranks  of 
economic  geologists  or  mining  engineers. 

The  introduction  deals  critically  with  the  various 
attempts  to  establish  a  nomenclature  based  on  a  uni- 

form principle,  but  the  author  pins  his  hopes  of  a  sys- 
tematic international  nomenclature  on  the  advent  of 

some  pre-eminent  petrologist  rather  than  on  the  decrees 
of  any  International  Council. 

The  introduction  is  followed  by  a  glossary  giving  the 
meaning  or  meanmgs  of  some  1 ,500  petrological  names 
and  affixes,  with  a  reference  to  the  original  paper  or 
publication  in  which  the  term  first  appeared  in  every 
possible  case.  This  glossary  appears  to  be  remarkably 
complete  for  a  first  edition  and  does  the  author  great 
credit.  An  inspection  shows,  however,  that  while 
luxulyanite  is  described  trevalganite  is  omitted,  and 

"peach"'  is  deSned  but  "capel"  is  not  mentioned. 

These  last  two  terms  are  widely  used  among  mining 
engineers  and  it  would  be  well  to  have  them  clearly 
defined  in  a  work  of  reference  as  both  have  been  used 
very  loosely. 

The  glossary  is  followed  by  two  appendices  giving 
French  and  German  petrographic  terms,  and  these  by 
two  more  giving  Greek  and  Latin  words  and  prefixes 
used  in  petrology. 

The  fifth  appendix  consists  of  a  series  of  classifica- 
tion tables  for  the  igneous,  sedimentary,  and  metamor- 

phic  rocks  and  for  products  due  to  igneous  exudations. 
The  igneous  rocks  are  classified  according  to  silica  con- 

tent as  oversaturated,  saturated,  and  undersaturated. 
These  tables  form  one  of  the  best  classifications  yet 
published  and,  as  the  author  points  out,  they  serve  to 

"  bring  out  the  patchiness  of  petrological  nomencla- 
ture." They  should  help  to  suggest  useful  fields  for 

further  study  of  the  rocks.  It  is  cheerful  to  find  ore 
deposits  takmg  their  proper  place  in  a  system  of  rock 
classification  and  not  carefully  shut  off  in  a  compart- 

ment of  their  own. 

The  classification  tables  are  completed  by  one  giv- 
ing a  classification  of  the  meteorites  by  Dr.  C.  T.  Prior. 

The  size  of  the  book  is  convenient  and  the  type  is 

clear  and  suitably  varied  to  set  out  the  matter  effec- 
tively. The  author  is  to  be  congratulated  on  having 

filled  a  gap  in  geological  literature  successfully. 
E.  H.  Davison. 

Graphite.   By  Hugh  S.  Spence.  Papercovers, octavo, 
210  pages,  with  many  illustrations.     Ottawa:  The 
Department  of  Mmes. 
Articles  and  books  on  graphite  are  rare,  so  that  the 

new  publication  of  the  Canadian  Geological  Survey 
will  be  very  welcome.  The  book  contains  a  great  deal 
of  information  relating  to  the  Canadian  deposits,  with 

general  accounts  of  methods  of  concentration  and  re- 
fining, estimation  of  value  of  the  products,  the  uses  of 

graphite,  and  the  nature,  occurrence,  and  origin  of 

graphite  deposits. 
Prospecting  for  Oil  and  Gas.  By  L.  S.  Panyity. 

Cloth,  octavo,  250  pages,  illustrated.  Price  18s.  net. 
New  York  :  John  Wiley  &  Sons  ;  London  ;  Chapman 
&  Hall,  Ltd. 

TechnicalMethodsof  Ore  Analysis.  Eighth  edition. 
By  Albert  H.  Low.  Cloth,  octavo,  390  pages, 
illustrated.      Price  19s.  net. 

Mining  and  Preparing  Graphite  for  Crucible  Use. 
By  G.  D.  Dub  and  F.  G.  Moses.  Bulletin  112  of 
the  United  States  Mining  Bureau. 
Cadmium  in  1919.  By  C.  E.  Siebenthal. 

Pamphlet,  8  pages,  published  by  the  United  States 
Geological  Sur\ey.  This  pamphlet  gives  details  of 
the  output  of  cadmium  in  the  United  States,  together 
with  information  as  to  its  sources  and  uses. 
Report  of  the  Coalfields  Committee,  India. 

Published  by  the  Indian  Government,  Calcutta.  This 
committee  w-as  appointed  with  a  view  to  ascertaining 
whether  it  is  not  possible  to  improve  the  method  of 
mining  coal  at  the  Indian  collieries.  The  report  is  an 
elaborate  one,  and  contains  many  opinions  and  sug- 

gestions from  Mr.  Treharne  Kees,  and  from  local 
managers  and  owners. 

Refractory  Materials :  Second  Edition.  Being 
Vol.  VI.  of  the  Special  Reports  of  the  Geological 
Survey  on  the  Mineral  Resources  of  Great  Britain. 
Price  7s.  6d.  net.  This  volume  deals  with  refractory 
materials  obtainable  in  Great  Britain,  useful  in  iron 
and  steel  metallurgy. 

Data    of    Geochemistry.       By    F.    W.    CLARKE 
Fourth   Edition,  revised  and  enlarged.     Bulletin  695 
of  the  United  States  Geological  Survey. 
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Sources  of    Helium  in  the  British  Empire.       By 
Professor  J.  C.  McLennan.  Bulletin  31  of  the 
Canadian  Department  of  Mines.  This  monograph 
contains  an  account  of  Professor  McLennan's  investi- 

gations, made  during  the  war,  into  the  supply  of  helium 
for  use  in  air-ships. 
Surveying.  By  W.  NoRMAN  Thomas.  Cloth, 

octavo,  540  pages,  illustrated.  Price  31s.  6d.  net. 
London  ;   Edward  Arnold. 

Gold.  By  Benjamin  White.  Cloth,  small  octavo, 
130  pages,  illustrated.  Price  2s.  6d.  net.  London  : 
Sir  Isaac  Pitman  &  Sons,  Ltd. 

Silver.  By  Benjamin  White.  Cloth,  small 
octavo,  140  pages,  illustrated.  Price  2s.  6d.  net. 
London  :   Sir  Isaac  Pitman  &  Sons,  Ltd. 

Mica  in  the  Eastern  Transvaal.  By  A.  L.  Hall. 
Memoir  No.  13  of  the  Geological  Survey  of  the  Union 
of  South  Africa. 

Dictionary  of  Explosives.  By  Arthur  Mar- 
shall. Cloth,  octavo,  160  pages.  Price  15s.  net. 

London  :  J.  &  A.  Churchill. 
The  Ownership  and  Valuation  of  Mineral  Proper- 

ty. By  Sir  R.  A.  S.  Redmayne  and  Gilbert 
Stone.  Cloth,  octavo,  260  pages.  Price  12s.  6d. 
net.     London  :   Ldngmans,  Green  &  Co. 

Liquid-Oxygen  Explosives.  By  GEORGE  S.  RiCE. 
Technical  Paper  243  of  the  United  States  Bureau  of 
Mines.  This  pamphlet  gives  particulars  of  the  liquid- 
oxygen  explosives  employed  by  the  Germans  during 
the  war,  particularly  in  the  coal  and  iron  ore  mines. 
An  account  of  these  explosives  was  given  in  the 
Magazine  for  April,  1916. 

COMPANY    REPORTS 
Transvaal  Gold  Mining  Estates. — The  gold  pre- 

mium was  largely  responsible  for  the  improvement  in 
the  financial  results  of  this  company  operating  in  the 
Lydenburg  district  in  the  year  ended  March  31  last,  as 
although  the  quantity  of  ore  milled  was  increased  the 
yield  per  ton  was  lower.  The  total  tonnage  from  the 
three  properties  worked  (the  Central  Mines,  Elands- 
drift,  and  Vaalhoek)  was  190,060  (against  144,245  in 
1918)  for  a  gold  yield  of  71,374  oz.  (against  55,381),  the 

average  being  7'511  dwt.  (against  7  679  dwt.).  The 
costs  averaged  29s.  r4d.  (against  30s.  9'6d  )  per  ton, 
and  the  working  profit  8s.  3  6d.  (against  Is.  3'3d.)  per 
ton.  The  profit  for  the  year,  including  ;^55,318  from 
the  gold  premium,  was  /87,459  (against  ;^15,552  for 
1918  when  no  gold  premium  was  obtainable)  and  the 
dividends  paid  (11^%  against  2^%)  absorbed  /^67,975, 
taxes  /8,834,  capital  expenditure  ;^2,626,  and  deben- 

ture redemption  ;ifl4,940.  E  H.  Clifford,  the  con- 
sulting engineer,  referring  to  the  continued  fall  in  the 

yield  of  gold  per  ton,  states  that  the  Central  Mines  are 

entirely  responsible  for  this  fall,  and  adds  :  "  Unfortu- 
nately, there  are  no  grounds  for  anticipating  any  im- 

provement in  the  yield,  at  least  for  the  present,  as  very 
extensive  prospecting  operations  in  the  Central  Mines 
area  have  disclosed  nothing  but  low-grade  ore.  The 
chief  hope  for  the  immediate  future,  therefore,  lies  in 

the  reduction  in  operating  costs."  On  the  other  hand, 
the  position  of  the  two  outside  mines  (which  have  ca- 

pacities of  only  ten  stamps  each)  is  described  as  much 
more  satisfactory.  At  March  31  last  the  ore  reserves 
were  estimated  at  662,754  tons  averaging  86  dwt. 
(against  530,614  tons  averaging  9  2  dwt.  a  year  earlier). 
This  total  was  made  up  of  501,392  tons  of  7'44  dwt. 
ore  at  the  Central  Mines,  74,100  tons  of  16  05  dwt.  ore 

at  Elandsdrift,  and  87,262  tons  of  S'69  dwt.  ore  at Vaalhoek. 

Henderson's  Transvaal  Estates. — Besides  extensive 

land  and  mineral  rights  in  South  Africa,  this  company 
has  (directly  or  indirectly  through  the  Henderson 
Consolidated  Corporation)  large  holdings  in  subsidiary 
and  other  companies.  These  include  Daggafontein 
Mines,  Tweefontein  United  Collieries,  and  the  recent- 

ly formed  British  Asbestos  Chrome  Company.  With 
regard  to  the  Tweefontein  United  Collieries,  the  Hen- 

derson's report  for  the  year  ended  March  31,  1920, 
states  that  the  coal  sales  for  the  year  ended  September 
30  last  totalled  1,024,003  tons,  the  output  being  affect- 

ed by  the  influenza  epidemic  in  October,  1918,  labour 
unrest  in  South  Africa,  and  shortage  of  railway  trucks. 
In  view  of  the  failure  of  the  collieries  to  earn  the 
profits  anticipated  when  the  combination  scheme  was 

carried  out,  Henderson's  consulting  engineer  was  sent 
out  to  look  into  matters,  and  he  has  now  made  his 
recommendations  which  have  been  approved  by  the 

Tweefontein  United  Collieries'  directors.  During  the 
current  year  Henderson's  Transvaal  Estates  has 
taken  an  interest  in  a  property  in  Rhodesia  on  which 
large  deposits  of  chrome  and  asbestos  have  been 
proved  to  exist.  A.  H.  Ackermann  has  been  appoint- 

ed manager  and  consulting  engineer  of  the  new  un- 
dertaking. At  some  future  date,  shareholders  of 

Henderson's  Transvaal,  and  those  of  the  other  com- 
panies interested  in  this  business,  will  have  a  preferen- 

tial opportunity  of  taking  an  individual  interest  in  the 
company  which  has  been  registered  as  the  British 
Asbestos  Chrome  Co.,  Ltd.  Henderson's  Transvaal 
Estates'  net  profit  for  1919-20  was  /45,892,  against 
;^49,002  for  1918-19,  and  the  dividend  is  again  6% 
less  tax.  Reserve  has  been  raised  by  ;^5,000  to 

;^45,000. H.  E.  Proprietary. —  This  is  a  finance  company 
controlled  by  L.  Ehrlich  &  Co.,  F.  H.  Hamilton  being 
chairman,  and  E.  T.  McCarthy  consulting  engineer. 
It  has  large  interests  in  the  Piccadilly  Hotel,  Ltd., 

St.  James's  Court,  Ltd.,  and  the  Channel  Steel  Co., 
Ltd.  Among  mining  investments  are  holdings  in  New- 
Lisbon  Berlyn  and  the  Palmarejo  &  Mexican  Gold- 
fields.  The  report  for  1919  shows  that  the  company 
has  taken  an  interest  in  mining  properties  adjoining 
the  Palmarejo.  As  already  mentioned  in  the  Magazine, 
the  company  owns  the  rights  in  the  northern  part  of 
Klippoortje  in  the  Heidelberg  district,  and  is  conduct- 

ing boring  operations  conjointly  with  the  Rhodesia 
Exploration  Co.,  which  owns  theadjoining  Maraisdrift. 
The  accounts  for  the  year  show  an  income  of  ;^19,826, 
largely  from  dividends,  while  the  net  profit  was 

;£^12,450,  which  has  been  placed  to  reser\e. Rhodesia  Broken  Hill  Development. — After  ex- 
perimental work  during  part  of  1916-17,  lead  produc- 

tion with  two  blast-furnaces  commenced  at  this  com- 

pany's mine  in  north-western  Rhodesia  about  the 
middle  of  1917,  and  in  1919,  the  period  covered  by 

the  latest  directors'  report,  33,084  tons  of  ore  was 
smelted,  producing  11,213  tons  of  lead.  During  the 
first  half  of  the  current  year  7,280  tons  of  lead  has 
been  produced.  All  the  ore  for  the  smelters  has  been 
obtained  by  open  quarrying  at  No.  1  Kopje.  In  the 
course  of  mining  the  smelting  ore,  20,500  tons  of 
zinciferous  ore  was  broken  and  dumped  for  future 
treatment.  The  directors  state  that  boring  in  the 
vicinity  of  No.  1  Kopje  has  proved  considerable  ex- 

tensions to  the  east  and  north-west.  The  body  of  rich 
lead  ore  reaches  the  depth  of  150  ft.,  with  favourable 
prospects  of  continuance,  and  ore  has  been  proved  in 
two  places  250  ft.  apart  at  vertical  depths  of  300  ft. 
There  is  as  yet  no  evidence  of  the  limitation  in  depth 
of  the  ore-bodies.  The  ground  has  been  cemented 
down  to  170  ft.,  and  the  sinking  of  the  main  shaft 
reached  120  ft.  in  June.    It  is  intended  to  cross-cut  to 
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the  ore-body  at  the  depth  of  150  ft.  Powerful  pumps 
are  to  be  installed  at  that  depth  toward  the  end  of 
the  year,  as  some  heavy  pumping  is  likely  to  be 
necessary  before  the  ore  body  can  be  entered  and 
prepared  for  underground  stoping.  The  erection  of 
the  two  new  furnaces  is  expected  to  be  completed 
early  next  year.  Two  experienced  metallurgists  are 
now  on  the  property  devoting  their  attention  to  the 
testing  and  development  of  the  most  economical  pro- 

cesses for  recovering  zinc.  The  profit  and  loss 
account  for  1919  shows  a  profit  of  ;^100,SS9,  after 
writing  off  ̂ 11,765  for  depreciation,  and  the  directors 
have  recommended  payment  of  a  dividend  of  10% 
(6d.  per  share)  less  tax,  which  requires  /35,000.  Sir 
Harry  Ross  Skinner  and  T.  J.  Milner  have  joined  the 
board  as  representatives  of  the  Central  Mining  & 
Investment  Corporation,  which  has  a  large  interest 
in  the  company. 

Shamva  Mines. — M  Rhodesia's  big  low-grade  gold mine,  which  is  under  Gold  Fields  control,  a  record 
quantity  of  ore  was  treated  last  year  despite  a  loss  of 
16^  days  in  December  through  a  strike.  The  tonnage 
crushed  was  599,311  (against  556,881  in  1918)  for  a 
gold  yield  of  95,517  oz.  valued  at  ;^475,849  (against 

;f393,092).  The  recovery  was  S9'6°o.  The  residues 
were  slightly  higher,  sand  showing  an  increase  of 
0053  dwt.  owing  to  harder  ore  and  the  larger  tonnage 
treated  causing  time  of  treatment  in  the  sand  plant  to 
be  reduced.  Mine  rock  has  continued  successfully  to 
replace  imported  tube-mill  pebbles.  Working  costs 
(excluding  London  office  expenses)  averaged  114  ̂ Od. 

per  ton  (agamst  118T3d.  in  1918).  The  year's  de- 
velopment footage  amounted  to  11,466  at  a  cost  of 

/25.120.  Cyril  E.  Parsons,  the  consulting  engineer, 
writes  that  prospecting  work  was  started  to  enable  the 
management  to  gain  some  information  regarding  new 
ore-bodies  in  depth  and  in  this  direction  /1, 157  was 
spent.  Also  the  prospecting  of  the  claim  area  was 
continued  mostly  by  trenching.  In  some  cases  it  was 
found  that  payable  ore  was  covered  by  from  10  to  30  ft. 
of  valueless  rock,  so  shafts  are  to  be  sunk  to  a  depth 
of  about  50  ft.  in  certain  sections  which  are  still  to  be 
prospected.  The  ore  reserves  at  the  end  of  1919  were 
estimated  at  1.982,000  tons  valued  at  4  3  dwt.,  a  de- 

cline of  41,000  tons  due  entirely  to  curtailed  develop- 
ment. In  this  connection  the  consulting  engineer  com- 

ments :  "  On  this  mine,  with  the  assurance  of  so  much 
undeveloped  excess  ore,  it  is  not  in  my  opinion  a  good 
policy  or  economical  to  develop  too  far  ahead  of  our 
requirements.  The  volume  of  estimated  ore  available 

does  not  indicate  the  life  of  the  property."  Of  last 
year's  tonnage  mined  273,000  tons  averaging  3  dwt. came  from  excess  areas.  The  accounts  for  1919  show 
a  profit  of  ̂ 178,484  (against  ;^106,244  for  1918)  and 
the  dividends  and  bonus,  amounting  together  to  22^%, 

absorbed  /i^l35,000.  In  respect  of  the  current  year  two interim  dividends  have  been  paid  at  the  rate  of  30% 
per  annum.  Working  costs  having  risen  this  year  the 
directors  have  considered  it  desirable  to  counteract  this 

tendency  by  increasing  the  capacity  of  the  metallurgi- 
cal plant.  Eight  more  Nissen  stamps  are  being  in- 

stalled, and  when  the  additions  to  plant  are  completed 
it  is  expected  to  treat  56,000  tons  of  ore  per  month. 

South  Kalgurii  Consolidated. — Owing  to  a  strike 
and  to  labour  shortage,  the  quantity  of  ore  milled 

at  this  company's  mine  at  Kalgoorlie  during  the 
year  ended  March  31  last  droppijd  to  71,309  tons 
(against  96,239  tons  in  1918).  while  working  costs 
increased  by  5s.  2  85d.  to  28s.  10  9»d.  per  ton.  The 
gold  produced  was  23,044  oz.,  valued  at  /97,754 
(against  /128,557).  The  two  months  strike  is  calcu- 

lated to  have  caused  the  company  a  loss  of  £3,275, 

and  if  it  had  not  been  for  the  gold  premium,  which 

yielded  /18,021,  the  year's  operations  would  have resulted  in  a  loss.  As  it  was,  the  profit  amounted  to 
/9,398  (against  £9,603),  and  a  dividend  of  9d.  per 
share,  payable  August  11,  has  been  declared,  which 
will  absorb  £9.375.  This  is  the  same  return  as  for 
1918-19.  John  Morgan,  the  consulting  engineer,  in 
his  annual  report,  points  out  that  in  each  succeeding 
year  since  the  commencement  of  the  war  the  develop- 

ment footagd  at  the  mine  has  gradually  decreased, 
owing  entirely  to  the  shortage  and  condition  of  labour 
obtaining  throughout  the  State  during  this  period. 

Last  year's  development  was  1,523  ft.  against  1,716  ft. 
in  the  preceding  period.  The  ore  reserves  at  190,934 
tons,  averaging  645  dwt.,  show  an  increase  of  34,990 
tons  in  quantity  with  a  decline  of  103  dwt.  in  value  ; 
in  addition  it  is  estimated  that  there  is  94,246  tons  of 
probable  ore,  worth  approximately  568  dwt.  per  ton. 
The  general  manager,  in  a  cable  received  in  June  last, 
however,  states  that  having  regard  to  recent  develop- 

ments, the  grade  of  the  blocked-out  ore  can  be  in- 
creased to  7jdwt.  The  development  work  at  the  13 

and  15  levels  main  shaft  on  No.  3  east  lode  is 

described  as  very  promising,  "while  the  values  en- countered indicate  that  a  large  productive  body  of 
ore  has  been  located,  and  in  all  probability  its  down- 

ward extension  will  be  in  due  course  established." 
F.  G.  Brinsden  (oi  the  Kalgurii  gold  mine)  is  succeed- 

ing J.  M.  Embleton  as  general  manager  of  South 
Kalgurii  this  month. 
Oroya  Links. — This  company,  formerly  known  as 

Golden  Links,  owns  leases  on  the  Kalgoorlie  goldfield. 
The  report  for  1919  states  that  the  working  of  the 
leases  by  tributers  was  continued  during  that  period 
as  the  policy  best  adapted  to  meet  the  conditions 
arising  from  the  enhanced  prices  of  all  mining  stores 
and  the  shortage  and  inefficiency  of  labour.  During 
the  strike  the  mill  was  overhauled.  The  quantity  of 
ore  extracted  by  tributers  was  12,176  tons,  of  which 

10,794  tons  was  treated  at  the  company's  plant  and 
1,382  tons  at  outside  mills.  The  total  quantity  of  ore 

treated  at  the  company's  plant,  including  ore  pur- 
chased, was  15,289  tons.  Working  expenses  amounted 

to  44s.  Ojd.  per  ton  milled.  The  company's  total 
revenue  for  the  past  year  was  .^110,566,  and  expendi- 

ture amounted  to  /99,062,  leaving  a  profit  on  revenue 
account  of  ;^1 1,504.  In  the  balance  sheet  there  is 
shown  a  surplus  of  ;^73,060  realized  on  the  sale  of 

investments  ;  out  of  this,  /^lO.OOO  has  been  transferred to  reserve  account,  /42,097  written  off  purchase  of 
leasehold  mines,  £3,354  depreciation  written  off,  and 
/17,60S  written  off  balance  of  development  account. 

Consolidated  Goldfields  of  New  Zealand. — This 
company,  besides  having  large  share  interests  in  the 
Blackwater  and  Progress  mines,  owns  the  Wealth  of 
Nations  mine,  where  a  fire  occurred  in  1918  which 
completely  destroyed  the  headgear  and  buildings  at 
the  Energetic  shaft  and  seriously  damaged  the  treat- 

ment plant.  The  report  for  1919  states  that  the  work 
of  re-erecting  the  plant,  &c.,  greatly  delayed  through 
scarcity  of  skilled  labour,  has  now  been  completed, 
and  the  main  shaft  has  been  repaired.  The  com- 

pletion of  the  plant  as  originally  designed  for  the 
treatment  of  accumulated  slimes,  however,  has  had 
to  be  postponed  in  consequence  of  the  present  high 
cost  of  machinery  and  labour.  As  the  higher  costs  at 
the  mines  the  company  is  interested  in  necessitate 
a  largely  increased  output  in  order  to  allow  of  the 
mines  being  worked  at  a  fair  profit,  the  directors  have 
arranged  for  a  certain  number  of  miners  to  proceed 
to  the  mines  from  this  country,  it  having  been  found 
impossible    to    secure    the    necessary    men    locally. 
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G.  E.  Stephenson,  the  new  general  manager,  in  his 
report  on  the  Wealth  of  Nations  mine,  states  that 
during  the  past  year  the  balance  of  concentrates  on 
hand  at  the  mill,  amounting  to  33  tons,  was  treated 
with  profitable  results.  The  treatment  of  accumulated 
slimes  was  commenced  in  February  with  the  plant,  as 
originally  designed,  incomplete.  Owing  to  the  high 
cost  of  a  suitable  mechanically  operated  filter,  it  was 
decided  to  use  the  present  sands  vats  as  a  filtering 
medium.  The  experiment,  however,  was  not  success- 

ful, and  a  low  e.xtraction  resulted,  due  to  the  fact 
that  the  slimes  after  treatment  contained  a  high  per- 

centage of  moisture,  this  moisture  being  gold-bearing 
solution  and  a  complete  washing  being  necessary  to 
displace  it.  Precipitation  was  difficult  owing  to  im- 

properly classified  solutions,  impurities  in  solution 
caused  by  direct  treatment  without  washing,  and  acid 
salts  from  slimes.  Throughout  the  treatment  the 
slimes  were  shovelled  and  trammed  from  the  dam  at 
a  much  greater  cost  than  would  have  been  the  case 
had  a  pump  been  installed.  When  the  plant  is  finally 
completed  and  the  mill  is  again  in  commission, 
working  costs  should  be  reduced  considerably.  The 
accounts  for  1919  show  receipts  amounting  to  ;^1,374,' 
and  expenses  £l,56G. 

Blackwater  Mines. — At  this  New  Zealand  property, 
which  is  under  the  same  control  as  the  Progress,  there 
was  also  a  reduction  of  output  last  year,  and  costs  were 
on  a  higher  scale.  The  tonnage  milled  was  24,969 
(against  31,728),  and  the  total  yield  f52,6\2  (against 
;(f61,309),  while  expenses  averaged  30s.  lid.  per  ton 
(against  24s.  4d.)  Before  deducting  ;/^5,061  for  depre- 

ciation, ;f6,923  for  development,  and  £z.\12  for  New 
Zealand  income  tax,  there  was  a  credit  balance  on 

the  year's  operations  of  ;^10,547.  For  191S  there  was 
a  profit  of  /10,884  after  writing  off  some  ;^13,000. 
Reduced  output  (and  consequent  increase  in  working 
costs)  is  officially  attributed  to  continued  difficulty  of 
obtaining  an  adequate  supply  of  skilled  labour,  which 
also  severely  hampered  development  work.  G.  E. 
Stephenson,  the  general  manager,  gives  the  ore  reserves 
as  87,562  milling  tons  of  an  average  value  of  1029  dwt. 
over  359  in.,  an  increase  of  2,675  tons  on  the  year, 
with  a  reduction  of  0  55  dwt.  in  value.  This  estimate 
does  not  include  certain  small  blocks  under  the  floor 

of  the  levels  and  the  shaft  pillar  which  will  not  be  re- 
moved till  the  end  of  the  life  of  the  mine.  Referring 

to  the  fact  that  the  outstanding  feature  of  the  year's 
work  has  been  the  development  to  the  south  of  the 

shaft,  the  general  manager  comments  that  "  these  de- 
velopments have  practically  opened  up  a  new  mine." 

Progress  Mines  of  New  Zealand. — Labour  shortage 
■  'landicapped  operations  at  this  mine  which  belongs 

to  the  Consolidated  Gold  Fields  of  New  Zealand  group. 
A  smaller  quantity  of  ore  was  milled  last  year  (15,980 
tons  against  16,320  tons  in  1918),  and  it  was  again  im- 

possible to  carry  out  any  serious  development  work. 
The  gold  sold  last  year  realized  ;^19,926  and  concen- 

trates produced  were  valued  at  ;^3,493,  but  expenses 

amounted  to  ̂ ^^26,485,  and  ;^6,259  was  written  off  de- velopment and  as  depreciation  on  plant,  &c.,  leaving 

a  debit  on  the  year's  working  of  £9,191 .  For  1918 
the  loss  was  £5,177 .  No  dividend  has  been  paid  since 
October,  1910,  when  9d.  per  share  was  distributed. 
The  average  grade  of  the  ore  treated  last  year  was 

7'016dwr.  per  ton  and  the  total  recovery,  including 
concentrates,  was  80'8°o.  Costs  averaged  28s.  6'62d. 
per  ton,  an  increase  of  Is.  8'66d.  per  ton,  due  to  rise 
in  wages  and  materials.  G.  E.  Stephenson,  the  general 
manager,  writes  in  his  report  that,  speaking  generally, 
the  development  work  done  during  the  year,  with  the 
exception  of  a    small    block  in    the  hanging   wall   of 

No.  6  level,  has  disclosed  nothing  of  any  importance. 
There  are  strictly  no  ore  reserves  in  the  mine  ;  the  ore 
sent  to  the  mill  is  obtained  by  stoping  out  the  remains 
of  the  old  blocks. 

Briseis  Tin. — Last  year's  operations  of  this  company 
— which  was  formed  in  London  in  1899  to  take  over 
properties  being  worked  by  a  Tasmanian  company — 
were  on  a  considerably  reduced  scale.  Work  at  Briseis 
was  hampered  by  a  diminished  rainfall  and  it  was  not 
until  early  in  December  last  that  the  diversion  of  the 
Ringarooma  River  into  its  second  temporary  channel 
was  completed  and  a  further  block  of  lower  drift  made 
availablefor  treatment.  Theaverage  quantity  of  water 

available  throughout  the  year  was  reduced  to  S8'5 

sluice-heads  (against  100  in'l918  and  140  in  1917).  At Briseis  88,500  cubic  yards  of  drift  and  over-burden 
(against  197,000  in  1918)  was  sluiced  for  a  yield  of 
1104  tons  of  black  tin  (against  25685  tons)  ;  at  Rin- 

garooma 251,600  cubic  yards  of  upper  drift  was  sluiced 

(against  300,000)  for  a  yield  of  67'95  tons  (against  6415 
tons)  ;  while  the  Mutual  Hill  area  gave  no  return 
whereas  in  1918  it  yielded  76  tons  from  38,953  cubic 
yards  of  drift  sluiced.  The  total  ground  moved  was 
340, 100  cubic  yards  (against  546,953)  and  the  total  out- 

put including  tributes,  180'02  tons  (against  3286),  the 
average  metallic  content  being  731%.  From  the 
Briseis  tin  concentrate  19  30oz.  gold  was  saved.  The 
tin  sold  realized  /31,027,  the  average  price  obtained 
being  /242,  or  /77  per  ton  less  than  in  the  preceding 
year.  The  profit  and  loss  account  for  1919  shows  a  cred- 

it balance  of  ;^3,198.  Depreciation  absorbed  ;/^2,416, 
Colonial  taxes  ;^1,630,  and  the  6d.  per  share  dividend 
;^15,000,  so  that  whereas  a  credit  balance  of  ;f  13,840 
wascarriedforward  at  theend  of  1918,  thecompanyhad 
a  year  later  a  debit  balance  of  ;f  2,007.  David  Currie, 
the  consulting  engineer,  writing  under  date  June  14, 
states  that  the  block  of  ground  made  available  by  the 
second  diversion  of  the  river  will  now  be  worked,  the 
tailings,  together  with  those  obtained  from  the  removal 
of  poor  upper  drifts  from  the  Ringarooma  section  being 
utilized  to  build  up  a  bank  behind  the  present  Krushka 
workings  over  which  the  river  will  run  when  finally  re- 
diverted  into  its  permanent  channel.  The  amount  of 
ground  (lower  drift)  which  has  been  rendered  available 
by  the  last  diversion  is  roughly  estimated  at  430,000 
cubic  yards  which  may  be  expected  to  yield  approxi- 

mately 500  tons  of  concentrate.  How  long  it  will  take 
to  work  out  this  block  will  depend  largely  on  the  water- 
supply  available,  but  also  on  the  successful  dumping 
and  settlingof  the  tailings,  an  operation  which,  if  future 
trouble  with  the  river  is  to  be  avoided,  must  be  con- 

ducted with  great  care  and  deliberation.  Several  prop- 
erties in  New  South  Wales  were  examined  during  the 

past  year,  but  the  resultswere  notsufficiently  attractive. 
An  alluvial  gold  deposit  in  Victoria  is  now  being  inves- 

tigated. 
Tin  Fields  of  Northern  Nigeria. — The  average 

price  realized  by  this  company  for  its  output  of  115^ 
tons  of  tin  concentrate  in  the  year  ended  March  31 
last  was  /164.  12s.,  an  increase  of  nearly  ;^20  per  ton 

as  compared  with  the  previous  year's  price,  and  the 
report  shows  a  profit  of  ;^5,644  (against  ;^2,956).  The 
directors  have  allocated  /2,548  in  reduction  of  the 

amount  of  £7,548  appearing  in  the  1918-19  balance- 
sheet  to  the  debit  of  expenditure  in  Nigeria  and 
London  account,  and  have  recommended  a  dividend 

of  7h^'.,  (against  15%),  which  requires  £3,675,  leaving 
;^3,101  to  be  carried  forward,  subject  to  income  tax. 
The  consulting  engineer  in  Nigeria,  R.  W.  Hannam, 

writes  that  last  year's  output  may  be  regarded  as 
satisfactory,  taking  into  consideration  the  rather  light 
rainfall   in    the  district   and   the    difficulty  of  labour 
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under  the  paper-currency  system.  A  further  six 
mining  rights,  totalling  some  2h  linear  miles,  have 
been  taken  up  on  the  Upper  Fedderi.  Elevating  plants 
have  now  been  brought  mto  operation,  and  a  recovery 
in  the  returns,  which  have  been  disappointing  for  the 
past  few  months  owing  to  the  exceptionally  dry 
season  and  labour  difficulties,  is  foreshadowed. 

Lucky  Chance  Mines. — This  company  operates  the 
Murgi  alluvial  tin  property  in  the  Bauchi  province, 
Nigeria,  and  early  in  1918  acquired  the  West  Poldice 
tin  and  wolfram  mine  and  dumps,  east  of  Redruth, 
Cornwall.  Through  the  Berrida  company  it  is  inter- 

ested in  the  adjoining  Poldice  mine  and  dumps. 
S.  R.  Bastard  is  the  chairman.  The  report  for  1919 
shows  that  27|  tons  of  tin  concentrate  was  won  from 
the  Murgi  property,  and  that  a  net  profit  of  ;/f70S  was 
made.  The  stockwork  on  the  Murgi  property  has 
not  been  proved  to  be  payable.  The  company  also 
has  eight  mining  rights  on  the  River  Bilidi,  As  re- 

gards the  Cornish  ventures,  these  are  at  a  standstill 
owing  to  the  low  prices  of  tin  and  wolfram,  and  the 
impossibility  under  the  circumstances  of  raising  the 
necessary  working  capital. 
Mawchi  Mines. — -At  this  Burmese  tin  and  wolfram 

property,  where  production  commenced  about  the 
middle  of  1914,  76lf  tons  of  mixed  concentrate  was 
won  in  the  twelve  months  ended  June  30,  1919,  the 

period  covered  by  the  latest  directors'  report.  In  the 
preceding  year  678  tons  was  produced.  No  sales  were 
effected  by  the  company  between  the  cessation  of  the 
Government  requisition  of  wolfram-bearing  ores 
(March,  1919)  and  the  end  of  the  financial  year,  and 
the  directors  have  submitted  a  claim  to  the  Govern- 

ment for  compensation.  Liability  for  this  has  been 
repudiated,  but  the  directors  hope  to  obtain  payment 
for  the  loss  which  the  company  has  sustained  owing 
to  Government  action.  The  accounts  for  1918-19 
show  a  gross  profit  of  ;^29,535  and  a  net  profit  of 
/19,559,  against  ;^33,690  for  1917-18.  With  the 
balance  from  the  previous  year,  there  was  at  June  30, 
1919,  a  sum  available  of  ;^36,192,  and  the  directors 
propose  that  the  whole  of  this  should  be  written  off 

development  account  for  the  reason  that  the  manager's 
report  shows  a  decrease  of  11,108  tons  in  the  ore 

reserves,  "and  it  appears  doubtful  whether  the  whole 
of  this  tonnage  can  be  won  at  a  profit."  The  output 
for  1919-20  was  1,026  tons.  The  Southern  Shan 
States  Syndicate  (1909)  Ltd.,  which  owns  the  majority 

of  the  company's  shares,  having  asked  for  further 
representation  on  the  board,  two  of  the  directors 
voluntarily  retired,  and  two  mii.inj  engineers,  C.  M. 
Euan-Smith  and  J.  D.  Hoffmann,  have  been  appointed 
in  their  places.  C.  M.  Euan-Smith,  who  was  the  first 
manager  of  the  Mawchi  mine,  has  gone  out  to  the 
property  to  take  over  control  and  to  report  fully  to 
the  board  on  the  present  position  and  prospects  of 
development. 
Burma  Ruby. — The  fortunes  of  this  famous  old 

mining  enterprise,  which  works  mines  in  Burma  under 
a  concession  granted  by  the  Secretary  of  State  in 
Council  of  India,  took  a  decidedly  favourable  turn  in 
the  twelve  months  ended  February  29  last.  The 
([uantity  of  ruby  earth  washed  was  considerably 
lower  than  in  the  preceding  year,  namely  754,324 
loads  against  903,760  loads,  and  the  cost  per  load  was 

3'8d.  higher  at  Is.  2  2d.  per  load,  but  the  value  of  the 
stones  mined  amounted  to  /76,]53  as  compared  with 
/44,168.  This  increase  was  largely  due  to  the  finding 

of  the  "Peace  Ruby"  in  July.  The  directors  state 
that  the  last  six  months  of  the  year  gave  poor  returns 
as  compared  with  the  opening  six  months,  and  the 

•  present  high  working  costs  have  considerably  reduced 

the  profit.  The  local  market  for  rubies  in  Burma  and 
India  was  good  all  through  the  year,  and  in  London 
the  stock  of  stones  was  reduced  from  ;^11,9I0  to 
if7,590.  The  accounts  show  a  profit  of  £i0.572 
(against  a  loss  of  ;;f562  for  previous  year)  from  which 
the  percentage  payable  to  the  Indian  Government, 
amounting  to  ;fll,421,  has  to  be  deducted.  An 
interim  dividend  of  6d.  per  share  (free  of  tax)  was 
paid  on  the  ordinary  shares  last  October,  this  being 
the  first  distribution  since  1912-13. 

Chile  Copper. — At  the  well-known  Chuquicamata 
property  of  the  Chile  Exploration  Company  (which  is 
controlled  by  the  Chile  Copper  Company  of  New 
York),  2,959,483  short  tons  of  ore,  averaging  162% 
copper,  tvas  sent  to  the  treatment  plant  during  1919. 
The  quantity  actually  crushed  was  2,961,465  tons 
(against  3,745,083  tons  in  1918),  and  38,359  short 
tons  of  copper  was  produced  (against  51,068  tons), 
the  net  recovery  being  86%.  Production  was  cur- 

tailed approximately  40%  on  ac.count  of  the  unsatisfac- 
tory condition  of  the  copper  market.  The  cost  in 

cents  per  pound  of  copper  produced  was  1301  last 

year  (against  13'30  in  1918)  and  the  cost  of  copper 
sold  15'10  (against  13-62).  During  1919  Chilean 
exchange  was  more  favourable  than  in  1918,  which 
helped  to  reduce  the  cost  of  production.  On  the 
other  hand,  it  is  estimated  that  nearly  all  other 

factors  entering  into  the  cost  of  production  were  con- 
siderably higher  last  year.  The  combined  accounts 

of  the  operating  and  holding  companies  show  for  last 
year  a  loss  of  $2,290,657,  and  a  net  deficit  at  December 
31,  1919,  of  ;^287,794.  It  is  pointed  out,  however, 
in  the  statement  of  Daniel  Guggenheim,  the  president, 

that  had  the  sales  for  future  delivery  of  the  company's 
large  stock  of  refined  copper  been  booked  at  sales 
instead  of  cost  price  the  accounts  of  the  operating 
company  would  have  shown  asubstantial  profit.  Fred 
Hellmann,  the  consulting  mining  engineer,  estimated 
the  positive  and  probable  ore  at  December  31,  1919, 
at  694,550,866  tons  averaging  2T2?o  copper,  the  total 
being  made  up  of  333,550,866  tons  oxidized  ore 
averaging  191%,  151,000,000  tons  of  mixed  ore. 
averaging  298%,  and  210,000,000  tons  of  sulphide 
ore  containing  r84°{, .  The  extension  of  the  plant  to 
a  capacity  of  15,000  tons  of  ore  per  day  having  been 
completed,  it  is  now  capable  of  producing  between 
145  and  155  million  pounds  of  copper  annually  under 
normal  operating  conditions.  The  directors  have 
deemed  it  conservative  and  wise  to  postpone  further 
extension  of  plant,  except  certain  features,  until  the 
world-wide  economic  readjustment  has  proceeded  a 

little  further,  and,  in  particular,  until  the  company's 
stock  of  copper  has  been  sold,  and  evidence  has  been 
shown  of  a  probable  continuous  sale  of  current 

monthly  maximum  output  of  the  company's  present 

plant. 
Mond  Nickel. — The  report  for  the  year  ended  April 

30  last  of  this  well-known  nickel-mining  and  refining 
company,  which  has  mines  and  smelters  in  Ontario  and 
refining  works  at  Clydach,  near  Swansea,  shows  a  bal- 

ance to  the  credit  of  profit  and  loss  account  of  /531,295 

(as  against  /320,42S  for  the  previous  year) .  The  divi- 
dends on  the  ordinary  shares  for  the  year  amount  to 

3s.  6d.  per  share,  free  of  tax.  Details  of  metal  pro- 
duction and  of  other  technical  matters  are  not  given 

in  the  report,  but  the  directors  state  that  the  company's 
operations,  both  in  Canada  and  England,  proceeded  on 
the  reduced  scale  foreshadowed  in  the  report  issued  last 

year.  The  large  stocks  of  nickel  which  had  accumula- 
ted at  the  end  of  the  war  have  been  substantially  re- 

duced during  the  year  and  steps  have  been  taken  to  in- 
crease production  at  the  Clydach  works. 



)V
' 

The  Mmmg  Magazine 
W.   F.  White,  Managing  Director. 

Edward  Walker,  M.Sc,  F.G.S.,  Editor. 
J.  A.  L.  Gallard,  Associate  Editor. 

Published  on  the  15th  of  each  month  by  The  Mining  Publications,  Limited  and  Rbduced, 
AT  Salisbury  House.  London  Wall,  London,  E.G. 2. 

Telephone  :  London  Wall  8938.     Telegraphic  Address  :  Oligoclase.     Codes  :  McNeill,  both  Editions. 

Branch  Offices  : 
420,  Market  Street,  San  Francisco. 
300.  Fisher  Bdg..  Chicago. 
2,222,  Equitable  Building,  New  York. Subscription  \  ^^s-  per  annum  (Single  Copy  is  6d^)  inclu- 

I        ding  postage  to  any  part  of  the  World. 

Vol.  XXIII.    No.  3        LONDON,   SEPTEMBER,    1920. RICE 
6d. 

CONTENTS. 

Editorial 

Notes     130 
Dr.  Morrow  Campbell's  Specimens  of  Burmese 

Ores  ;  Death  of  Sir  Norman  Lockyer  ;  Courses 
of  Study  at  Columbia  ;  Scholarships  offered  by 
Shipbuilding  Firms  ;  Gold  from  Sea- Water  ; 
Aluminium-Brass  Coins  ;  Oil  for  Railway  Loco- 

motives; Shaft-Sinking  Competitions. 

Mining  Research     131 
Attention  is  drawn  to  an  article  in  this  issue  by 

Mr.  Alex.  Richardson  advocating  research  in 
connection  with  mining  problems. 

The  Corrosion  of  Building  Stones     ...   132 
The  attack  of  building  stones  by  acids  in  the  at- 

mosphere has  been  brought  once  more  to  public 
notice  by  the  necessity  of  repairing  and  protect- 

ing Westminster  Abbey. 

John  Perry       132 
The  editor  gives  his  impressions  of  the  influence 

of  John  Perry  as  a  teacher  and  inventor. 

The  Griffin  Centenary         133 
a  handsome  book  has  been  published,  giving  a  his- 

tory of  the  publishing  house  of  Charles  Griffin 
&  Co.,  and  recording  its  long  connection  with  the 
issue  of  technological  books. 

Review  of  Mining      135 

Articles 

The  Porcupine  Goldfield,  Ontario  ... 
  Dr.  J.  Mackintosh  Bell   139 
We  reproduce  herewith  a  Second  Lecture  delivered 

by  the  author  at  Harvard  University. 

The  Manganese  Deposits  of  Tchiaturi, 
Caucasus... IV.  H.  Riindall,  Assoc. 
M.Inst.C.E.,  M.Inst.M.M      150 
The  author  gives  an  account  of  the  present  posi- 

tion of  the  Caucasus  manganese  mines. 

Research  in  Metal  Mining   
...    Alex.  Richardson,  M.Inst.M.M.   156 
The  author  makes  suggestions  for  the  inaugura- 

tion of  systematic  research  in  Connection  with 
Metal  Mining. 

News  Letters 

Victoria,  B.C     158 
British  Columbia  Output ;  The  Granby  Co. ;  Dolly 

Varden  ;  The  Premier;  Labour;  The  Consoli- 
dated Mining  Company. 

page 

Toronto          160 
Porcupine  ;   Kirkland  Lake  ;  Cobalt ;  Gowganda. 

Kalgoorlie,  W.A   
Mount  Monger  Discoveries. 

161 

Melbourne      162 
Broken  Hill  Geology;  The  Broken  Hill  Strike; 

Mount  Cuthbert  Copper  Mines  ;  Yetholme 
Molybdenite  ;  Mining  Expansion  in  Tasmania  ; 
Mount  Bischoff  ;  The  Australasian  Institute. 

Camborne          165 
Geevor;  East  Pool  &  Agar:  Kingsdown  (Hewas 

Water)  ;  Levant ;  The  Mining  Industry  Act, 
1920  ;  Nationalization  ;  Tincroft. 

Personal    167 

Trade  Paragraphs       168 
Metal  Markets     169 

Statistics  of  Production    172 

Prices  of  Chemicals     175 

Share  Quotations    176 

The  Mining  Digest 
Arrhenius  and  His  Work   ...Dr.  H.  F.  Keller  177 
Mining  in  Far  Eastern  Siberia   P.  Polevoi  178 
Applications  of  Electrolysis  in  Metallurgy    ... 
     Lawrence  Addicks  181 

Tungsten  in  New  South  Wales      
     C.  Lonsdale  Smith  183 

Chemical  Sheet  Lead   D.  W.Jones  183 
Earth  Tremors  on  the  Rand  ...Percy  Cazalet  184 
Ironstone  in  the  Midlands        184 
Talc  in  South  Africa   T.  G.  Trevor  185 

Gee's  Centrifugal  Filter      W.  J.  Gee  186 

Short  Notices     186 

Recent  Patents  Published    187 

New  Books,  Pamphlets,  Etc   

Hamilton's  "Manual  of  Cyanidation  "   
  /.  E.  Clennell     188 

Purington's  "Vocabulary  of  Russian-English 
and  English-Russian  Mining  Terms  and  Re- 

lative Technical  Words.". ..Stephen  J.  Lett     190 

Company  Reports    191 
Bisichi  Till  :  Kinta  Tin  Mines  ;  New  Jagersfontein  Mining  and 

Exploration;  Tincroft  Mines  ;  Tyndrum  I.ead  &  Zinc  Mines. 
3—3 



EDITORIAL 
THERE  is  on  exhibit  at  the  Jermyn  Street 

Museum  a  collection  of  Burmese  tin  and 

wolfram  ores  lent  by  Dr.  J.  Morrow  Campbell. 

As  far  as  we  know  so  many  polished  speci- 
mens have  not  been  shown  before.  The  col- 

lection is  well  worth  a  visit. 

SIR  Norman  Lockyer,  who  died  last  month, 
was  not  only  an  eminent  scientist  but  he 

was  also  a  distinctly  forceful  leader  of  thought. 
He  was,  indeed,  one  of  the  demi-gods  in  the 
heroic  age  at  South  Kensington.  In  the  obitu- 

ary notices  that  have  appeared  in  the  general 
press,  attention  has  been  centred  on  his  astrono- 

mical discoveries  and  his  activities  as  an  educa- 

tionist. To  our  mind,  however,  the  greatest  ser- 
vice which  he  rendered  to  his  fellow  men  was 

his  foundation  of  Nature,  the  weekly  periodi- 
cal, which  was  from  the  first,  and  still  is,  far 

away  ahead  of  anything  else  in  the  realm  of 
scientific  and  technical  journalism. 

COLLEGE  courses  in  engineering  tend  to 
increase  in  length.  Three  years  used  to 

be  the  standard,  and  the  recent  increase  to  four 
years  gave  rise  to  much  perturbation  in  many 
quarters.  Now  we  have  Columbia  University 

offering  a  six  years' course,  involving  four  years 
of  general  study,  to  be  followed  by  two  years 
of  specialized  training.  Undoubtedly  such 
courses  will  produce  technical  men  of  higher 
scientific  attainments  and  insight,  and  their 
establishment  will  tend  to  accentuate  the  dif- 

ference between  the  university  and  the  techni- 
cal school. 

WHILE  writing  of  technical  education, 
it  is  interesting  to  note  that  the  big 

firms  in  this  country  continue  to  found  scholar- 
ships which  enable  the  promising  youngsters 

to  improve  their  position.  The  two  firms  of 
shipbuilders  and  marine  engineers,  Swan, 
Hunter,  &  Wigham  Richardson,  of  Newcastle- 
on-Tyne,  and  Barclay,  Curie  &  Co.,  of  the 
Clyde,  have  recently  combined  to  establish 
four  such  scholarships,  two  in  naval  architec- 

ture, and  two  in  marine  engineering,  tenable 
for  three  years  at  the  Armstrong  College,  New- 

castle, the  University  of  Glasgow,  or  at  any 
other  approved  educational  institution.  These 

scholarships  are  open  to  the  Firms'  employees 
under  the  age  of  eighteen.  Their  value  will 
cover  the  cost  of  university  fee-  and  of  books 
and  instruments,  and  will  include  a  subsistence 
allowance  of  £2  per  week  during  the  university 

session.  Thus  the  humblest  apprentice  will 
have  the  opportunity  of  obtaining  a  university 
education  qualifying  for  a  degree. 

PROPOSALS  to  use  aluminium-brass  in- 
stead of  silver  for  coinage  purposes  in 

France  are  being  received  without  enthusiasm. 
For  one  thing,  it  is  felt  that  the  coins  will  be 
easily  reproduced  illicitly.  Moreover, the  alloy 

cannot  be  employed  officially  by  the  Govern- 
ment, as  its  use  is  precluded  by  the  Latin 

Monetary  Convention.  To  get  out  of  the  diffi- 
culty, the  French  Government  is  asking  the 

Chambers  of  Commerce  to  manufacture  and 

father  the  new  coins,  which  will  be  regarded 
merely  as  local  trading  tokens,  and  contain  no 
impression  connecting  them  with  the  State. 
It  is  doubtful  whether  the  proposals  will  be 

adopted. 

A  German  research  association  in  Berlin  has 
.  revived  the  proposal  to  extract  gold  from 

sea-water  and  is  inviting  subscriptions  to  its 
capital.  During  the  last  twenty-five  years  this 
sourceof  gold  has  formed  the  subject  of  moreor 
less  serious  experiment ;  on  one  occasion,  by  a 
man  called  Jerningham,  off  the  New  England 
coast,  and  on  the  other  by  Mr.  F.  L.  Rawson, 
off  the  eastern  end  of  the  Isle  of  Wight.  The 
gold  content  of  the  sea  is  so  low  that  the  process 

is,  of  course,  quite  out  of  the  range  of  commer- 
cial operations  at  present.  Theoretically  there 

is  no  intrinsic  reason  why  some  cheap  auto- 
matic method  should  not  be  discovered  event- 

ually, but  it  is  a  trite  enough  saying  that  scien- 
tists and  investors  must  always  tread  warily 

whenever  a  promoter  comes  round  offering  to 
make  fortunes  for  them  in  this  way. 

CRUDE  oil  has  been  used  or  tested  as  a 
fuel  for  locomotives  on  many  occasions, 

and  in  particular  the  Great  Eastern  Railway's 
experiments  of  a  dozen  or  more  years  ago  are 

worthy  of  special  mention.  That  these  loco- 
motives were  subsequently  withdrawn  was  not 

so  much  caused  by  the  unsuitability  of  oil  for 
this  purpose  as  the  excessive  heaviness  of  the 
engines  built  on  this  system.  The  London  & 
North  Western  Railway  has  this  month  started 

to  employ  oil-driven  engines  on  the  Birming- 
ham and  London  expresses,  after  having  first 

conducted  extensive  tests  on  goods  engines. 
The  system  adopted  is  that  known  as  the 

"  Scarab,"  and  it  is  stated  that  it  can  be  ap- 
plied to  any  locomotive  within  a  few  days  and 130 
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at  little  cost.  The  consumption  works  out 
at  about  101b.  of  oil  per  100  tons  per  mile, 
and  no  difficulties  are  experienced  in  main- 

taining steam.  Nothing  has  been  heard  re- 
cently of  the  coal-dust  locomotive  tested  on  the 

Great  Central  Railway,  so  oil  is  once  more 
ahead. 

THE  Engineering  and  Mining  Journal  is 
going  ahead  with  its  shaft-sinking  com- 

petition, to  which  reference  was  made  in  these 
columns  last  June.  The  committee  to  judge 
the  records  has  now  been  appointed,  and  con- 

sists of  Messrs.  George  S.  Rice,  W.  Y.  Wester- 
velt,  and  D.  E.  A.  Charlton,  who  have  been 
nominated  respectively  by  the  Director  of  the 
United  States  Bureau  of  Mines,  the  Secretary 
of  the  American  Mining  Congress,  and  the 
Editor  of  the  Engineering  and  Mining 
Journal.  The  terms  of  the  award  limit  the 

competing  sinkingrecords  to  those  made  subse- 

quent to  the  Journal's  announcement  in  its 
issue  of  May  15  last  and  specify  shafts  steeper 

than  45°  ;  but  they  say  nothing  of  the  size  and 
shape  of  the  shaft  or  of  the  depth  at  which  the 
work  was  done,  nor  of  the  nature  of  the  rock 
excavated,  the  distance  and  time  being  the 
only  factors  that  count.  Though  it  has  been 
impossible  to  evolve  a  scheme  of  award  based 
on  all  the  points  of  merit,  it  may  be  hoped  that 

the  competitors  will  give  full  details  of  the  con- 
ditions in  each  case. 

Mining  Research. 

In  this  issue  we  publish  an  article  by  Mr. 
Alex.  Richardson,  Principal  of  the  Camborne 

Mining  School,  urging  that  the  metal-mining 
profession  should  organize  research.  As  an 
old  Camborne  student  and  as  a  Rand  engi- 

neer, Mr.  Richardson  has  had  many  opportuni- 
ties for  observing  the  lack  of  scientific  spirit 

at  the  mines.  The  metallurgical  branch  of  the 
work  provides  facilities  for  research,  and  the 
ablest  chemists  devote  their  energies  and 
knowledge  to  the  problems  involved  ;  but  as  a 
rule  there  is  no  department  devoted  to  the 

elucidation  of  mining  questions,  and  investiga- 
tions of  this  nature  are  usually  undertaken  as 

personal  hobbies.  This  lack  of  encourage- 
ment for  research  in  connection  with  mining 

problems  has  recently  impressed  itself  on  Mr. 
William  Frecheville,  lately  professor  of  min- 

ing at  the  Royal  School  of  Mines,  and  he  has 
founded  scholarships  with  the  object  of  afford- 

ing the  opportunities  that  have  hitherto  been 
wanting.  His  public -spirited  action  cannot 
be  too  widely  known,  and  his  example  should 
be  followed  by  others.     Mr.  Richardson,  who 

holds  a  position  at  Camborne  similar  to  that 
held  by  Mr.  Frecheville  at  South  Kensington, 
is  just  as  keen  in  advocating  the  establishment 
of  mining  research  on  systematic  lines.  The 
article  which  we  print  on  another  page  may  be 

regarded  as  introductory  to  the  subject.  Pos- 
sibly he  may  enlarge  on  details  at  a  later  date 

and  indicate  specific  points  where  investiga- 
tion is  desirable.  Certainly  he  ought  to  intro- 
duce the  matter  at  a  meeting  of  the  Institution 

of  Mining  and  Metallurgy,  and  also  invite  the 
friendly  assistance  of  the  various  Chambers  of 
Mines.  It  is  hardly  necessary  to  add  that 
contributions  to  the  discussion  of  the  subject 
would  be  gladly  welcomed  in  the  pages  of 
the  Magazine. 

Though  we  have  said  that  mining  research 

is  usually  neglected,  there  are  notable  excep- 
tions. At  one  time  the  controlling  houses  on 

the  Rand  had  a  joint  research  committee,  and 
many  problems  were  investigated  to  advantage. 
Thisorganization  has,  however,  been  dissolved. 
The  West  Australian  mines  did  something  on 
the  same  lines,  and  several  firms  of  mining 
engineers  and  mine  managers  have  members 
of  their  staffs  whose  time  is  largely  occupied 
in  this  direction.  In  the  English  mining 
schools,  however,  little  research  has  been  done, 
for  as  a  rule  the  professors  and  lecturers  have 
been  toomuch  occupied  in  their  teaching  duties 
to  find  time  for  original  work,  while  those  who 
are  not  full-time  teachers  have  been  encouraged 
rather  to  eke  out  their  modest  salaries  by  ac- 

cepting outside  professional  commissions.  A 
case  in  point  is  provided  by  the  late  Sir  Clem- 

ent Le  Neve  Foster,  who  combined  the  pro- 
fessorship of  mining  at  South  Kensington  with 

the  position  of  Chief  Inspector  of  Mines  for 
the  United  Kingdom.  Research  in  connection 
with  mining  is  not,  however,  confined  to  the 

schools  and  the  mines,  for  the  makers  of  ma- 
chinery, plant,  etc.,  devote  much  of  their  time 

to  the  scientific  investigation  of  power  prob- 
lems, rock-drilling,  explosive  manufacture, 

pumping, and  hoisting  ;  but  the  activities  of  the 
manufacturingfirmsare  often  hindered  or  made 

difficult  by  want  of  co-operation  on  the  part  of 
the  mine -owners,  the  exact  problems  to  be 
solved  and  the  requirements  of  the  users  being 
thus  often  unknown  or  unappreciated  by  the 
makers.  Then  again  it  has  to  be  remembered 
that  mining  is  such  an  uncertain  business  and 
research  in  connection  with  it  is  so  expensive 
that  the  directors  and  managers  seldom  feel 

justified  in  devoting  funds  to  original  investi- 
gations, preferring  to  tread  on  the  well-beaten 

paths  of  practice.  Altogether  it  is  a  difficult 
matter,  this  mining  research  ;  if  it  had  been 
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easier  it  would  have  solved  itself  ere  this. 
Nevertheless  something  strenuous  must  be 
done  if  metals  and  minerals  are  still  to  be  got, 

and,  among  other  methods  of  attaining  this 
end,  the  university  and  school  must  help  the 
mines  by  undertaking  research  at  home,  or  by 
sending  the  expert  scientific  investigator  to 
tackle  the  problems  on  the  spot. 

The  Corrosion  of  Building  Stones. 

The  appeal  for  funds  whereby  the  ravages 
of  time  and  the  atmosphere  may  be  made  good 
at  Westminster  Abbey  has  raised  again  the 
question  of  quality  and  beauty  in  building  and 
the  comparative  lives  of  various  stones.  The 
columns  of  The  T/wes  have  contained  many  in- 

teresting contributions  on  the  subject, of  which 
those  by  Professor  Cecil  Desch,  of  Sheffield 
University,  and  by  Mr.  J.  Allen  Howe,  curator 
of  Jermyn  Street  Museum,  appeal  the  most  to 
mining  men.  The  immediate  question  is  how 

to  preserve  an  ornamental  stone  in  a  town  at- 
mosphere which  is  vitiated  by  acids,  particular- 

ly the  acids  arising  from  the  consumption  of 
sulphury  coal.  Naturally  a  great  many  factors 
are  involved.  If  permanence  were  the  only 
consideration,  Delank  granite  or  Penmaen- 
mawr  diorite  would  do  admirably,  but  such 
stones  are  better  suited  to  a  Scottish  baronial 

hall  than  a  cathedral.  King's  College  Chapel, 
York  Minster,  or  the  many  beautiful  churches 
seen  by  the  British  and  American  armies  in 
France  and  Belgium  could  not  be  madeof  gran- 

ite. Millstone  Grit  and  Pennant  Sandstone  are 

equally  uninspiring.  It  is  no  labour  of  love  to 
pile  big  blocks  one  on  top  of  the  other,  as  at 
the  Pyramids,  the  Whitehall  cenotaph,  or  the 
threatened  Hyde  Park  paganism.  The  best 
and  most  beautiful  stone  must  be  used  for 

Christ's  house,  and  for  its  fashioning  it  must  be 
capable  of  responding  to  the  exercise  of  the 
highest  human  talent.  Thus  there  is  no  alter- 

native to  the  oolitic  limestone,  of  which  that 
coming  from  Portland  in  Dorset  is  the  best 
obtainable  in  England.  Though  not  immune 
from  atmospheric  attack,  its  behaviour  in  this 
connection  is  regular  and  perfectly  well  under- 

stood. As  an  alternative  for  stone,  the  use  of 
glazed  facings  has  been  recommended,  but  these 
of  course  do  not  lend  themselves  to  the  pro- 

cesses of  carving  and  sculpture.  Such  struc- 
tures would  be  too  reminiscent  of  drain-pipes, 

and  would  resemble  the  real  thing  as  much  as 
glacier  gelatine  resembles  stained  glass.  Other 
proposals  involve  the  use  of  surface  washes  ap- 

plied to  the  real  stone.  Lime-wash  offers  little 
or  no  resistance  to  corrosion,  though,  as  it  can 
be  applied  continually,  its  presence  checks  the 

attack  on  the  stone.  Baryta  has  also  been  used, 
but  it  is  unpleasant  to  handle,  and  the  surface 

produced  is  as  ugly  as  that  of  ordmary  lime- 
wash.  Silicate  of  soda  has  been  tried,  and  it 
is  found  to  afford  little  protection.  Professor 

Desch  draws  attention  to  the  fluosilicates,  par- 
ticularly that  of  magnesium.  When  magne- 

sium fluosilicate  is  brushed  over  the  surface  of 

limestone,  a  reaction  takes  place,  resulting  in 
the  formation  of  three  insoluble  substances, 

silica  and  the  fluorides  of  calcium  and  magne- 
sium. The  fluosilicates  have  been  extensively 

used  on  the  Continent  for  preserving  old  build- 
ings, but  their  use  is  not  widely  known  here, 

and  further  investigation  can  be  recommended. 
It  can  hardly  be  doubted  that  research  in  this 
direction  will  eventually  disclose  some  preser- 

vative which  will  be  effective  without  being  of- 
fensive to  the  aesthetic  sense,  and  that  the  min- 

ing geologist  and  the  chemical  engineer  may 
yet  come  to  the  rescue  of  the  fabric  of  West- 

minster Abbey. 

John  Perry. 

Among  the  many  distinguished  professors 

at  South  Kensington  none  inspired  more  per- 
sonal affection  than  the  late  John  Perry,  who 

was,  from  1896  to  his  retirement  in  1914,  the 
professor  of  mechanics  and  mathematics  in 

the  Royal  College  of  Science.  He  was  versa- 
tile, volatile,  argumentative,  unorthodox,  and  a 

keen  critic  ;  he  was  a  warm-hearted,  sharp- 
witted  Ulsterman,  and  an  ever-ready  helper 
as  well  as  a  critic;  so  everybody  loved  him  in 
spite  of  his  penetrating  rapier.  His  spheres  of 
activity  were  multitudinous,  and  in  them  all 
he  left  a  permanent  impression  ;  but  perhaps 
his  most  notable  achievement  was  the  popular- 

izing of  the  higher  mathematics.  Before  his 
time  the  applications  of  mathematics  were,  to 

a  very  great  extent,  in  the  hands  of  the  mathe- 
maticians themselves,  at  any  rate  among  the 

professional  mathematicians;  consequently  the 

problems  of  astronomy  and  the  physical  scien- 
ces received  chief  attention  in  mathematical 

studies.  The  requirements  of  engineering  con- 
struction were  not  fully  appreciated  by  the 

mathematicians,  so  that  the  number  of  engin- 
eering mathematicians  was  limited.  Those  who 

did  take  up  this  line  of  study,  such  as  Rankine, 
Osborne  Reynolds,  and  Lord  Kelvin,  were 
mathematicians  first  and  engineers  afterward, 
andwereabovetheheadsof  theaverage  student. 
On  the  other  hand,  John  Perry  was  an  engineer 
before  he  was  a  mathematician,  and  his  sym- 

pathies were  with  the  worker  rather  than  the 
theorist.  He  was  thus  able  to  evolve  a  course 
of  mathematical  study  suitable  for  the  average 
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engineer  and  electrician,  chiefly  by  simplifying 
co-ordinate  geometry  and  limiting  the  study  of 
the  integral  calculus  to  the  first  theorem  in 
integration.  Thus  his  lectures  at  South  Ken- 

sington were  on  an  entirely  different  basis  from 
those  at  Cambridge.  It  is  interesting  to  record 
in  this  connection  the  fact,  which  is  not  gener- 

ally known,  that  he  received  more  than  one 
invitation  from  American  educational  institu- 

tions, these  invitations  beingpromptedas  much 
by  his  curriculum  as  by  his  personal  ability 
and  attractiveness  as  a  teacher. 

Perry  was  born  in  Ulster  in  1850,  and  was 
apprenticed  at  a  local  foundry.  While  there 
he  gained  a  Whitworth  Scholarship,  and  pro- 

ceeded to  Queen's  College,  Belfast.  After 
taking  the  degree  of  Bachelor  of  Engineering, 
he  received  an  appointment  as  instructor  in 
physics  at  Clifton  College,  Bristol.  Three 
years  later  he  became  assistant  to  Lord  Kelvin 
(then  Sir  William  Thomson)  in  Glasgow  Uni- 

versity. In  1878  he  went,  along  with  the  late 
W.  E.  Ayrton  and  John  Milne,  to  the  Imperial 
College  of  Engineering  in  Japan.  Here  he 
stayed  for  four  years,  and  during  that  time  the 
names  of  Ayrton  and  Perry  became  world- 
famous  in  connection  with  electrical  research. 

On  his  return  to  England  he  was  appointed  pro- 
fessor of  mechanical  engineering  and  applied 

mechanics  in  the  City  &  Guilds  Institute  in 
Finsbury,  and  here  also  he  had  distinguished 
colleagues,  of  whom  Silvanus  Thompson,  the 
professor  of  physics,  was  as  eminent  and  ver- 

satile as  himself.  This  institute  was  intended 

mainly  for  youths  of  the  working  class,  and 
the  teaching  was  conducted  in  the  evening  as 
well  as  in  the  daytime.  The  work  done  by 
Perry  and  Thompson  was  unique  in  its  way. 
As  lecturers  they  were  unrivalled,  and  the  be- 

neficence of  their  influence  was  incalculable. 

After  staying  here  fourteen  years,  he  proceed- 
ed in  1896  to  the  Royal  College  of  Science, 

where  he  held  the  professorship  of  mathemat- 
ics and  mechanics  until  1914.  Subsequently 

he  went  to  South  Africa  to  organize  a  scheme 
for  the  foundation  of  a  university  under  the 
Beit  bequest,  and  it  is  noteworthy  that  his 
scheme  was  adopted  almost  in  its  entirety. 

Among  his  other  activities,  his  long  con- 
nection with  the  British  Association  in  one 

capacity  or  another  is  worthy  of  mention.  He 
was  president  of  the  Institution  of  Electrical 
Engineers  and  of  the  Physical  Society.  We 
have  already  referred  to  him  as  a  keen  and 
kindly  critic;  this  characteristic  made  him  the 
ideal  man  to  open  a  discussion  at  a  meeting 
of  a  scientific  or  technical  society.  Having 
such  enlightened  views  as  to  the  methods  of 

teaching,  it  was  natural  that  he  could  discuss 
educational  methods  with  clarity  and  directness 
without  losing  his  way  or  wandering  in  a  circle, 
as  other  speakers  on  the  subject  are  apt  to  do. 

Perry  was  as  distinguished  in  the  walks  of 
practical  engineering  as  he  was  in  the  lecture 
theatre  or  at  the  scientific  meeting.  With  his 
coadjutor  Ayrton  he  did  much  to  make  the 
electrical  accumulator  a  commercial  success, 
and  he  invented  the  ammeter  named  after  him 
and  his  partner.  He  constructed  machinery 
for  covering  electric  wire  with  gutta-percha 
insulation,  and  he  built  aerial  ropeways.  One 
of  his  pet  subjects  for  popular  lectures  was 
spinning  tops,  and  in  recent  years  he  applied 
the  principles  involved  to  the  invention  of  the 
gyrostatic  compass,  in  particular  helping  Mr. 
Sydney  Brown  in  several  points  of  the  design 
of  the  compass  to  which  we  referred  last  April. 
Perry  was  not  merely  a  scientist  and  engineer; 
he  was  an  omniverous  reader,  and  his  acquaint- 

ance with  the  novel  was  surprisingly  extensive. 
Altogether  he  was  a  charming  man,  one  pos- 

sessed of  an  original  mind. 

The  Griffin  Centenary. 

It  may  be  said  without  fear  of  contradiction 
that  the  house  of  Griffin  has  done  more  for  the 
mining  engineer  and  metallurgist  than  any 
other  firm  of  publishers  of  technical  and  scien- 

tific books.  Other  publishers,  such  as  Mac- 

millan's,  Crosby  Lockwood,  Wiley's,  and  the 
McGraw-Hill  Company,  and  also  several 
French  and  German  firms,  have  issued  many 

books  of  high  quality,  but  Griffin's  has  pub- 
lished a  greater  number  of  standard  works, 

and  has  maintained  a  steady  reputation  for  a 

greater  number  of  years  than  any  of  their  com- 

petitors. Who  does  not  know  Le  Neve  Foster's 
Ore  and  Stone  Mining,  Gowland's  Metallurgy, 
Park's  Mining  Geology,  Beringer's  Assaying, 
and  Brough's  Mine  Surveying  ?  In  how  many 
colleges  and  schools  in  the  British  Empire  and 
the  United  States  are  these  not  the  recognized 
text-books?  In  themselves  these  five  books 
afford  a  liberal  all-round  education  for  the 
mining  man.  When  in  addition  such  books  as 

Rose's  Gold,  Julian  &  Smart's  Cyanide,  Col- 
lins's  Silver  and  Lead,  Harbord's  Steel,  Tur- 

ner's Iron,  and  Redwood's  Petroleum  are  men- 
tioned, the  position  of  Griffin's  among  publish- 

ers may  be  readily  grasped. 

Griffin's  has  been  in  existence  for  a  hundred 
years,  and  the  occasion  is  marked  by  the  issue 
of  a  handsome  volume  giving  the  history  of  the 
firm  and  its  many  activities.  This  has  been 

prepared  by  Mr.  Francis  J.  Blight,  whohas  been 
the  guiding  spirit  for  the  last  quarter  of  the 
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firm's  century.  Lord  Moulton  writes  a  preface, 
Mr.  Leicester  Sydney  recounts  the  history  of 
the  house,  Mr.  Thomas  Hannan  tellsof  the  early 

history  of  technology  in  Glasgow  where  Grif- 

fin's was  founded.  Professor  Gowland  writes 
on  the  development  of  metallurgical  literature. 

Professor  Henry  Louis  writes  similarly  on  min- 
ing books,  while  other  experts  give  records  of 

Griffin's  services  in  spreading  knowledge  in 
connection  with  engmeering,  shipbuilding, 
medical  science,  and  chemical  and  industrial 
technology.  A  perusal  of  these  appreciative 
essays  confirms  the  impression  prevalent 
among  mining  men  as  to  the  debt  they  owe  to 

Griffin's,  and  proves  the  profound  influence 
exercised  by  the  firm  in  creating  a  reliable  tech- 

nological literature. 
The  firm  was  founded  by  Joseph  Griffin,  a 

merchant  in  Glasgow,  one  of  his  specialties  be- 
ing books  and  scientific  instruments.  The  de- 

tails of  the  early  history  are  obscure,  but  it  is 
known  that  he  was  in  a  large  way  of  business 
in  Nile  Street  in  1795.  In  those  days  Glasgow 

was,  as  now,  a  centre  of  engineering  and  tech- 
nical developments,  and  Joseph  Griffin  was  in- 

timately associated  with  the  leaders  at  colleges 

where  science  was  taught.  Thus  the  firm  ob- 
tained and  held  for  many  years  the  position  of 

publishers  to  the  University.  It  is  not  quite 

clear  when  he  began  to  publish  on  his  own  ac- 
count. He  had  two  sons,  Richard  and  John 

Joseph,  and  it  is  possible  that  it  was  Richard 
who  first  undertook  the  publishing  business, 

and  not  the  father.  The  firm's  name  appears  as 
Richard  Griffin  &  Co.,  publishers,  in  the  Glas- 

gow Directory  for  1820,  and  the  earliest  im- 
print still  extant  is  dated  the  same  year.  For 

the  purposes  of  record  it  is  convenient  to  say 

that  Griffin's,  as  a  firm  of  publishers,  started 
in  1820,  and  that  it  was  then  known  as  Richard 
Griffin  &  Co.  Richard  died  comparatively 
young  in  1832,  and  John,  who  had  previously 
devoted  much  of  his  time  to  the  study  of  chemi- 

cal science,  had  to  take  control.  He  was  an 
eminent  chemist,  and  had  studied  in  both 

France  and  Germany.  He  had  translated  Ger- 
man chemical  works,  and  had  written  books  on 

the  blowpipe  and  other  methods  of  chemical 
analysis.  It  is  interesting  to  note,  also,  that 
he  was  one  of  the  founders  of  the  Chemical 
Society  in  1841.  In  the  year  1848  the  business 
was  removed  from  Glasgow  to  London. 
Richard  Griffin  had  left  a  boy,  Charles,  who 

was  twelve  years  old  at  the  time  of  his  father's 
death.  When  Charles  became  old  enough,  in 
1852,  the  business  of  the  firm  was  divided, 
John  taking  the  instrument  and  apparatus  por- 

tion and  founding  J.  J.  Griffin  &  Co.,  a  firm 

still  well  known  in  this  line,  while  Charles  took 
the  book  business  and  established  Charles  Grif- 

fin &  Co.  Charles  died  in  1862,  being  short- 
lived like  his  father,  and  for  some  years  his 

widow,  aided  by  trustees,  conducted  the  busi- 
ness. As  they  grew  up,  four  of  his  children 

came  to  the  assistance  of  their  mother — Rich- 
ard, Henry,  Charles  J.,  and  Elizabeth.  Of 

these,  the  last  named  was  the  genius  of  the 
family,  and  for  some  years  Miss  Griffin  was 
head  of  the  business  and  a  notable  member  of 

the  literary  world.  Unfortunately  she  died  in 
1899.  Five  years  before  this,  her  brothers 
Richard  and  Henry  had  died,  while  Charles  J. 
died  in  1907. 

Thedeathsof  Richard  and  Henry  had  caused 
Miss  Griffin  much  anxiety,  and  she  decided 
that  assistance  in  the  direction  of  affairs  should 

be  sought  outside  the  family.  She  accordingly 
appointed  Mr.  Francis  J.  Blight  as  managing 

director.  On  Miss  Griffin's  death,  Mr.  Blight 
became  chairman  of  the  company  as  well  as 

managing  director,  and  ever  since  then  the  suc- 
cess of  the  firm  has  been  due,  almost  entirely, 

to  his  quiet  and  untiring  efforts,  his  wide 
knowledge,  and  his  suave  personality.  Mr. 

Blight's  career  has  been  an  interesting  one.  In 
his  youth  he  disclosed  unusual  powers  as  an 

artist  and  draughtsman,  and  his  earliest  ap- 
pointment was  as  assistant  to  the  architect  of 

the  Great  Northern  Railway.  He  subsequent- 
ly obtained  an  appointment  in  the  survey  de- 

partment of  the  Land  Office.  Later  he  turned 

his  attention  to  literary,  antiquarian,  and  scien- 
tific pursuits,  and  we  find  him  associated  with 

the  publishing  firm  of  J.  &  A.  Churchill,  for 
whom  he  managed  the  Pharmaceutical  Jour- 

nal and  the  Medical  Times.  He  is  a  noted 

microscopical  artist,  and  he  is  in  demand  as  a 
lecturer  on  literary  and  scientific  subjects. 

These  few  details  of  Mr.  Blight's  record  afford 
some  indication  of  the  fact  that  he,  like  John, 
Charles,  and  Miss  Griffin,  is  a  competent  judge 

of  the  subject-matter  which  forms  the  basis  of 

a  publisher's  business. 
For  some  years  Mr.  Blight  had  as  co-direc- 

tors his  son  Horace,  and  Charles  R.,  the  son  of 
Charles  J.  Griffin.  Both  of  these  met  the  call 
of  duty  and  went  to  the  war,  and  it  is  sad  to  re- 

late that  Horace  Blight  was  killed.  Arthur 
Downer,  son-in-law  of  the  chairman,  has  more 
recently  joined  the  board.  As  for  the  future, 
there  is  a  young  Horace  Blight,ayoung Charles 
R.  Griffin,  and  another  son  of  Charles  R., 

named  John  Oswald.  That  the  house  of  Grif- 
fin may  continue  to  flourish  is  the  sincere  hope 

of  its  friend  and  admirer,  the  Editor  of  THE 
Mining  Magazine. 



REVIEW  OF  MINING 
Introduction. —  Politically  things  are  none 

too  bright,  though  the  danger  to  Poland  from 
the  Bolshevists  has  been  removed.  Unfor- 

tunately the  refusal  of  the  British  Government 

to  back  Europe  against  the  Bolshevists  is  caus- 
ing much  irritation  abroad.  The  Irish  ques- 
tion is  still  with  us.  The  threat  of  coal-miners' 

and  engineers'  strikes  is  dislocating  all  arrange- 
ments for  future  activities  in  various  indus- 
tries. The  bill  for  the  creation  of  a  Ministry 

of  Mines  has  been  passed,  though  in  modified 

form,  and  the  Ministry  is  to  be  only  a  depart- 
ment of  the  Board  of  Trade.  Mr.  W.  C. 

Bridgeman  has  been  appointed  to  be  the  first 
Secretary,  as  was  expected.  In  the  metal 
markets  the  movements  have  been  devoid  of 

any  great  amount  of  interest. 
Transvaal. — The  strike  of  enginemen  and 

stokers  on  the  Rand  in  connection  with  Sun- 
day labour  came  to  an  end  late  in  August,  after 

the  men  had  struck  work  for  the  four  Sundays 
of  the  month.  That  they  were  actuated  by  no 
malignant  intent  was  shown  by  the  fact  that 
they  did  not  absent  themselves  from  mines 
liable  to  damage  or  hindrance  arising  from  a 

stoppage  of  the  pumps.  The  men's  claim  was 
that  they  should  be  paid  at  the  rate  of  time- 
and-a-half  for  Sunday  work.  This  demand  the 
Transvaal  Chamber  of  Mines  refused  to  grant, 

as  it  was  quite  contrary  to  the  standing  agree- 
ment. The  matter  is  to  be  settled  by  negotia- 

tion, and  a  reasonable  agreement  is  expected. 
The  Union  Government  has  decided  not  to 

confiscate  private  German  property  in  South 
Africa.  Such  property  has  of  course  been  sold 
some  time  ago,  and  the  funds  thus  received 
are  in  the  hands  of  the  Union  Government,  the 

total  amount  being  over  ̂ 10,000,000.  Out  of 
this,  about  half  a  million  is  to  be  appropriated 
to  the  payment  of  German  debts  in  South 
Africa,  and  a  similar  amount  is  reserved  for 
paying  for  property  in  Germany  belonging  to 
South  Africans.  The  remaining  nine  millions 
will  be  treated  as  a  30-year  loan,  and  interest 
is  to  be  paid  at  4%.  The  certificates  will  be 
untransferable  for  five  years.  This  policy  of 
postponement  of  payment  and  transfer  has  been 
adopted  in  order  that  the  funds  shall  not  get 
into  undesirable  hands.  As  regards  conces- 

sions, they  will  be  untouched,  provided  the 
titles  are  proved  to  be  good. 

Last  year  operations  ceased  at  the  Ginsberg 
mine,  owing  to  exhaustion  of  the  ore.  It  is  now 
announced  that  the  company  is  to  go  intoliquida- 
tion,  and  a  meeting  to  sanction  this  course  will 

be  held  on  October  29.  Probably  the  realiza- 
tion of  assets  will  provide  a  substantial  divi- 

dend, amounting  to  as  much  as  3s.  per  £l 
share. 

Milling  at  the  Heriot  is  to  be  continued 
during  the  dismantling  of  the  plant,  and  thus 

the  cost  of  pumping  and  hoisting  during  dis- 
mantling will  be  reduced.  The  directors  say 

that  they  had  several  off"ers  to  work  the  pro- 
perty on  tribute,  but  the  terms  were  not  good 

enough,  so  there  was  no  alternative  but  to 
close  down.  There  is  a  considerable  amount 

of  ore  in  reef  packs  and  on  the  surface  that  can 
be  treated  to  profit  under  the  conditions  named. 

The  development  of  vanadium  ore  at  Doorn- 
hoek,  17  miles  south-east  of  Zeerust,  in  the 
Transvaal,  is  to  be  undertaken  systematically, 
and  a  company  called  the  African  Vanadium 
&  Lead  Co.  has  been  formed  for  the  purpose. 
The  property  was  originally  worked  for  lead, 
and  hand-picked  galena  was  shipped  for  some 
time.  The  examination  of  the  dumps  of  low- 
grade  ore  with  a  view  to  concentration  revealed 
the  presence  of  vanadinite  and  pyromorphite. 
The  property  and  the  district  generally  have 
been  examined  by  Drs.  Wagner  and  Murchand 
for  the  Geological  Survey,  and  Dr.  Merensky 
has  made  an  examination  and  report  for  the 

company.  The  amount  of  vanadium  ore  de- 
veloped is  estimated  at  10,000  tons  averaging 

4%  V2O5.  By  concentration  a  product  averag- 
ing as  high  as  16%  has  been  obtained  (vanadi- 

nite contains  19'4/oV2  0r>),  which  is  saleable  in 
America  at  ̂ 75  per  ton. 

The  Mines  Department  has  issued  the  fol- 
lowing amended  regulation  as  to  rock-drills : 

"  No  person  shall  in  the  drilling  of  holes  use 
or  cause  or  permit  to  be  used  any  machine  drill 
in  which  only  air  is  passed  into  the  hole  through 

the  hollow  jumper  of  the  drill."  This  regula- 
tion is  to  come  into  force  after  March  31,  1921. 

The  Department  evidently  holds  that  external 

water-spray  is  not  sufficiently  eff"ective  in  set- tling the  dust  caused  by  dry  flush.  We  have 
been  informed  that  the  Government  authori- 

ties desire  to  go  further  and  say  something 
about  the  effects  obtained  by  the  combined  air 
and  water  flush,  for  dust  often  escapes  under 
such  conditions  ;  this  may  come  later. 

Diamonds. — The  De  Beers  and  other  dia- 
mond companies  are  founding  a  Diamond 

Fields  Mining  Institute,  its  object  being  to 
provide  lectures  on  practical,  scientific,  and 
technical  subjects  of  interest  to  the  general 
public.  Arrangements  have  already  been  made 
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for  lectures  on  safety,  rock-drills,  air-compres- 

sors, pumping,  timbering,  explosives,  and  ven- 
tilation. 

The  Consolidated  Diamond  Mines  of  South- 
West  Africa,  the  new  company  working  the 

ex-German  properties  in  South- West  Africa, 
reports  an  output  from  January  to  June  of 
281,365  carats,  obtained  at  an  average  cost  of 
18s.  to  20s.  per  carat.  The  base  price  per 
carat  has  increased  from  £5.  12s.  4d.  in 

January  to  £8.  4s.  4d.  on  July  1.  In  com- 
paring the  figures  for  cost  and  sale  price,  it 

must  be  remembered  that  the  Government 
takes  about  66%  of  the  profit.  Owing  to  the 
present  fall  in  the  demand  for  diamonds,  the 

company's  stock  is  gradually  increasing. 
Rhodesia. —  The  official  figures  for  the 

monthly  gold  output  continue  to  be  issued  in 
varying  units,  the  premium  never  relating  to 

eachmonth's  figures  but  being  given  in  irregular 
lump  accumulations.  The  July  returns  were 
;^359,283,  of  which  ;^155,921  was  premium; 
the  output  in  ounces  is  given  at  46,208,  so  that 
the  price  per  ounce  less  premium  works  out  at 

88s.,  a  result  which  does  not  make  for  clear- 
ness. The  returns  from  each  individual  mine 

also  vary  in  a  most  confusing  way,  owing  to 
the  different  prices  received  on  the  individual 
shipments. 

At  Lonely  Reef  the  lode  has  been  cut  at 

the  22nd  level,  where  it  is  found  to  be  of  satis- 
factory grade.  The  ore  is  reported  to  be  oxid- 

ized, which  is  quite  an  unusual  feature  at  such 
depths,  and  more  information  as  to  the  method 
of  occurrence  is  awaited.  The  shaft  is  down 

to  the  24th  level,  and  a  cross-cut  has  been 
started.  The  future  policy  with  regard  to  de- 

velopment in  depth  is  under  consideration. 
West  Africa. — The  Ashanti  Goldfields  has 

been  troubled  with  a  strike  at  the  metallurgical 
plant,  which  lasted  for  sixteen  days,  but  the 
position  has  considerably  improved  since  then. 
The  July  output  at  the  Taquah  mine  was  lower 
than  normal  owing  to  a  strike  and  scarcity 
of  labour.  At  the  Abosso  mine  the  mill  was 

closed  during  the  first  half  of  the  month  in  con- 
sequence of  scarcity  of  fuel  and  labour  troubles. 

Nigeria. — Last  month  we  mentioned  that 
the  Tin  Areas  of  Nigeria  was  in  financial  diffi- 

culties, and  was  proposing  to  issue  ̂ "300, 000 convertible  debentures.  Since  then  the  direc- 

tors' report  for  the  year  ended  May  31,  1919, 
has  been  issued,  and  meetings  of  shareholders 
have  been  held.  The  chairman,  Mr.  H.  T. 
Miller,  attributed  the  unfavourable  position  of 

the  company  to  the  difficulty  of  obtaining  trans- 
port of  merchandise  on  the  local  railways. 

Certain  shareholders,  who  had  raised  objections 

to  the  directors'  policy,  have  been  appointed 
to  the  board,  so  that  their  opposition  has  been 
removed.  On  the  other  hand,  many  share- 

holders have  called  for  a  disclosure  of  the 

name  of  the  people  who  are  ready  to  take  the 
debentures  and  assume  control.  Naturally  the 
common  supposition  is  that  Levers  are  making 
the  bed. 

Australasia. — Our  Melbourne  correspond- 
ent writes  in  gloomy  vein  as  to  the  possibilities 

of  a  settlement  of  the  labour  troubles  at  Bro- 
ken Hill.  On  the  other  hand,  cable  reports 

published  on  this  side  are  more  optimistic,  and 
there  is  a  distinct  hope  that  the  decision  of 

Mr,  Justice  Edmunds  will  lead  to  a  satisfac- 
tory conclusion. 

The  report  of  the  Broken  Hill  Proprietary 
for  the  year  ended  May  31  last  covers  a  dead 
period  at  the  lead  mines,  and  interest  centres 
on  the  iron  and  steel  business  of  the  company. 

Here  again  labour  difficulties  greatly  hindered 
progress,  and  in  particular  the  shipping  strike 
made  it  necessary  to  shut  down  the  blast-fur- 

naces for  a  time.  The  production  of  galvan- 
ized iron  has  been  started  in  association  with 

John  Lysaght,  Ltd.,  and  negotiations  for  the 
manufacture  of  tinplate  are  v/ell  advanced. 
A  third  blast-furnace  is  being  built.  In  order 
to  remove  the  worries  caused  by  shortage  of 

shipping,  thecompany  has  bought  two  steamers 
for  its  coastwise  traffic  between  the  mines,  iron- 

works, and  coke  plants. 
The  Great  Cobar  copper  mine  has  been 

finally  closed  by  the  receiver  for  the  debenture- 
holders  in  England,  owing  to  the  increase  in 
costs  all  round.  Thus  comes  an  end  to  a  mine 
which  did  well  for  its  original  Australian  owners, 
but  caused  a  multitude  of  worries  all  round,  to 

both  promoters  and  the  public,  when  intro- 
duced here. 

The  Roebourne  Copper  Mines,  Ltd.,  is  a 

company  the  chief  operations  of  which  are  con- 
nected with  share-pushing  of  an  unpleasant 

type.  The  property  is  near  Wnim  Well,  in 
northern  West  Australia,  but  to  what  extent 

it  has  been  worked  is  not  clear.  Anyway  ship- 
ments are  not  being  made.  The  latest  yearly 

report  mentions  the  acquirement  of  a  silver- 
lead  property  in  the  same  neighbourhood,  and 
states  that  290  tons  of  ore  averaging  34%  of 
lead  and  11*  oz.  of  silver  per  ton  had  been 

shipped.  Last  year  it  was  announced  that  an 
interest  had  been  acquired  in  the  Marievale 
Nigel  Gold  Mines  &  Estates,  Ltd.  The  latter 
company  can  hardly  expect  to  reap  much  glory 
from  its  association  with  Roebourne. 

India. — The  Cape  Copper  Company  an- 
nounces that  its  mines  at  Rakha  Hills  are  not 
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yet  on  a  paying  basis,  and  more  capital  is  to 
be  raised  by  an  issue  of  debentures. 
Burma. — Last  month  we  mentioned  that 

Mr.  R.  Tilden  Smith  had  given  notice  of  oppo- 
sition to  the  winding  up  of  the  English  Burma 

Corporation  and  the  transfer  of  the  property 
to  a  company  of  the  same  name  registered  in 
Burma.  This  opposition  has  since  been  with- 

drawn, so  that  no  poll  was  taken.  Thus  no 

public  record  has  been  made  of  the  exact  num- 
ber of  shares  he  owns  or  influences.  It  is 

understood,  however,  that  his  interest,  though 
not  sufficient  to  give  him  the  control  of  the 

company',  is  big  enough  to  block  any  move  that 
requires  a  three-quarters  majority,  such  as  the 
transfer  of  the  assets  to  another  company. 

The  official  figures  for  the  exports  of  wol- 
fram and  cassiterite  concentrates  during  1919 

from  the  Tavoy  district  of  Burma  are  :  wol- 
fram 2,817  tons,  and  cassiterite  300  tons,  as 

compared  with  3,636  tons  and  202  tons  respec- 
tively in  1918.  The  council  of  the  Tavoy 

Chamber  of  Mines  points  out,  however,  that 

these  figures  do  not  give  the  true  position  ow- 
ing to  the  wolfram  concentrates  containing 

at  least  21%  of  cassiterite.  Thus  the  1919 
figures  for  wolfram  should  be  reduced  by  591 
tons  to  2,226  tons,  and  the  cassiterite  figures 
should  be  correspondingly  increased  to  891 
tons.  Presumably  the  cassiterite  is  aclean  con- 

centrate. By  this  rearrangement  of  figures  the 
relative  importance  of  wolfram  and  cassiterite 
in  Tavoy  is  seen  in  an  entirely  new  light. 
The  true  position  would  be  given  if  the  Gov- 

ernment's returns  for  exports  contained  par- 
ticulars of  the  assays  of  the  parcels  of  concen- 
trates. During  the  first  half  of  1920  the  ex- 

ports are  reported  officially  at  1,173  tons  of 
wolfram  concentrate  and  31  tons  of  cassiterite, 
but  much  of  the  output  is  being  stored  pending 
sales  or  more  favourable  terms. 

Malaya. — Last  month  we  mentioned  that 
the  independent  expert  sent  from  Australia  to 
investigate  the  Badak  tin  property  in  Kedah 
had  reported  a  total  failure  to  confirm  the  bor- 

ing results  quoted  by  the  promoter,  and  that 
the  latter  had  taken  up  the  challenge  and  offered 
to  visit  the  property  again.  News  has  since 
come  to  hand  that  he  has  had  his  passport 
withdrawn  by  the  Commonwealth  authorities, 
which  means  that  they  are  making  inquiries 
into  the  whole  business  and  desire  that  he 

should  not  leave  the  country  m  the  meantime. 
The  Chenderiang  company  reports  that  dur- 

ing the  year  ended  March  31  the  dredge  treat- 
ed 930,000  cu.  yd.,  and  extracted  286^  tons  of 

tin  concentrate,  the  yield  per  yard  being  0'69 
lb.    In  the  hydraulic  elevating  section  87  tons 

was  recovered,  making  the  total  3732  tons, 

which  realized  ̂ 62,304.  The  profit,  after  al- 
lowance for  depreciation  of  plant  and  income 

tax,  was  ;^1 2,720,  out  of  which  £3,387  has 
been  written  off  development  account  and 
^9,250  has  been  distributed  as  dividend,  being 
at  the  rate  of  10%,  tax  paid.  The  company 
thus  recovers  from  the  depression  felt  on  the 
publication  of  the  report  a  year  ago,  when  the 

yield  per  yard  was  only  0'44  lb.  and  no  divis- 
able  profit  was  earned. 

The  report  of  the  Kramat  Pulai  company, 
which  works  alluvial  tin  and  scheelite  deposits 
in  the  Kinta  district,  shows  that  during  1919 
the  yield  of  tin  concentrate  was  124f  tons  and 
of  scheelite  lOli  tons,  realizing  respectively 

;^140.  15s.  and  /■189.  19s.  6d.  per  ton.  The winning  of  scheelite  was  discontinued  after 
April,  1919,  owing  to  its  being  unmarketable. 
The  scheelite  occurs  in  a  separate  alluvial  bed 
from  the  main  tin  deposits,  but  tin  is  also  found 
in  the  overburden  above  the  scheelite  deposit. 
This  overburden  is  now  being  removed  and  the 
tin  recovered.  Eventually  conditions  willarise 
that  will  make  it  possible  to  work  the  scheelite 

once  more.  The  company's  profit  during  the 

year  was  ;£'19,139,  of  which  ̂ "15,000  has  been distributedas  dividend,  being  at  the  rate  of  15%. 
Cornwall. — The  directors  of  Calloose  Tin 

Mines  &  AUuvials,  Ltd.,  have  issued  a  circu- 

lar admitting  the  "initial  mistakes,"  and  an- 
nouncing that  a  new  scheme  is  to  be  placed  be- 

fore shareholders  shortly.  They  also  say  they 
are  taking  legal  advice  as  to  what  steps,  if 
any,  can  be  taken  against  the  vendor.  Since 
the  issue  of  the  circular  it  has  been  announc- 

ed that  a  writ  has  been  served  on  Mr.  A.  F. 

Calvert,  who  through  one  of  his  syndicates 
was  the  vendor  to  the  company. 

Wales.  —  The  nature  of  the  directors' re- 
port of  the  Aber-Llyn  company  and  the  chair- 

man's speech  at  the  shareholders'  meeting  in- 
dicate that  it  is  time  the  entire  responsibility 

was  placed  in  the  hands  of  a  mining  engineer. 
There  are  troubles  with  regard  to  development 
and  concentration  that  can  only  be  solved  by 
an  untrammelled  expert,  and  the  directors 
would  do  well  to  modify  their  policy  according- 

ly. Otherwise  it  is  difficult  to  see  how  a  low- 
grade  zinc-lead  mine  can  be  made  to  pay  now- 
adays. 

Canada. — The  Mining  Corporation  of  Can- 
ada is  being  sued  by  the  La  Rose  Consolidated 

of  Cobalt  for  compensation  in  connection  with 
the  re-treatment  of  old  tailing  reclaimed  from 
the  bed  of  Cobalt  lake.  In  the  earlier  days  the 
tailings  from  the  various  mills  were  dumped 

into  the  lake  and  no  effort  was  made  to  segre- 
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gate  the  proprietary  rights.  The  question  is 
whether  things  that  are  thrown  away  are  still 
the  property  of  the  original  owner  ;  if  it  is  held 
that  they  are,  there  should  not  be  much  diffi- 

culty in  approximately  calculating  the  respec- 
tive amounts  from  the  records  of  operations. 

United  States. — The  Geological  Survey 
gives  the  output  of  lead  during  1919  as  496,094 
tons,  of  which  208,751  tons  was  desilverized 

lead,  147,744  tons  soft  lead,  67,938  tons  de- 
silverized soft  lead,  13,874  tons antimonial lead, 

and  57,787  tons  foreign  desilverized  lead.  The 
total  figures  in  1918  were  658,765  tons,  and  in 
1917,  629,415  tons. 

The  Camp  Bird  company  reports  that  de- 
velopment on  the  vein  in  the  east  heading  from 

the  tunnel  has  been  suspended  for  the  present 
as  the  ore  disclosed  is  too  patchy  for  profitable 
mining.  Work  has  instead  been  transferred 
again  to  the  west  drive.  Here  614  ft.  of  driving 
has  been  done,  but  no  ore  at  all  has  been  found 
so  far,  so  that  the  prospects  are  none  too  bright. 
American  Oil.  —  A  company  has  been 

formed  called  the  British  Equatorial  Oil  Co., 
Ltd.,  with  a  capital  of  ;^200,000.  Mr.  F.  W. 
Baker  is  the  chairman,  and  the  National  Min- 

ing Corporation,  the  Mexican  Corporation,  the 

D'Arcy  Exploration  Co.,  and  the  Scottish  Am- 
erican company  are  signatories  to  the  memo- 

randum of  association.  It  is  understood  that 

the  business  in  prospect  is  in  America,  but  de- 
tails as  to  the  position  of  the  properties  are  not 

available  for  publication. 
Mexico.— A  new  discovery  of  ore  of  con- 

siderable promise  has  been  made  in  the  Esper- 
anza  mine  at  El  Oro.  It  will  be  remembered 

that  the  known  ore-bodies  were  approaching 
exhaustion  and  that  there  has  not  appeared  to 
be  much  chance  of  finding  further  supplies. 
It  was  announced  a  few  months  ago  that  de- 

velopment was  being  continued  in  order  to 

search  for  the  faulted  portion  of  the  Descu- 
bridora  lode,  and  that  for  this  purpose  a  cross- 

cut was  being  driven  from  the  8th  level.  The 
discovery  has,  however,  been  made  on  the  5th 
level.  The  lode  is  here  4  ft.  wide,  and  aver- 

ages 14  dvvt.  gold  and  38  oz.  silver  per  ton. 
Further  developments  will  be  watched  with 
unusual  interest. 

The  latest  news  with  regard  to  the  political 
position  in  Mexico  is  that  Obregon  has  been 
elected  president.  It  has  been  said  that  his 
fair  hair  and  blue  eyes  proclaim  him  as  a  de- 

scendant from  Irish  stock,  and  that  his  origi- 

nal patronymic  was  O'Brien.  May  he  have 
luck  in  governing  his  country  ! 

Bolivia. — The  Guggenheinis  have  asked 
for  an  extension  of  their  options  on  the  Potosi 

tin  properties  in  order  to  continue  the  examina- 
tion. The  firm  is  proceeding  with  work  at 

Caracoles,  and  is  building  a  road  to  connect 
with  the  railway.  This  property  is  said  by 
credible  parties  to  be  bigger  than  Llallagua  or 
Uncia,  which  means  that  it  has  the  promise  of 
becoming  the  biggest  tin  mine  in  the  world. 

Owing  to  new  laws  recently  passed,  Ara- 
mayo  Francke  Mines,  Ltd.,  now  ends  its  year 
on  December  31,  so  that  the  report  issued  this 
month  covers  19  months,  from  June  1,  1918,  to 
December  31,  1919.  During  this  period  the 
profit  was  ̂ 667,121,  as  compared  with 
^274,148  during  the  12  months  ended  May  31, 

1918.  Out  of  the  profit  ;£"  179, 127  has  been distributed  in  dividends,  being  at  the  rate  of 
30%.  Owing  to  pending  litigation  relating  to 
incometaxand  also  to  provide  for  newplantand 
additional  development,  the  remainder  of  the 
profit  is  kept  in  hand.  The  report  does  not 
contain  details  of  output  and  sales  of  tin  and 
wolfram  concentrates  and  other  products ; 
these  figures  are  usually  given  by  the  chairman 

at  the  shareholders'  meeting. 
Colombia. — The  Colombian  Mining  &  Ex- 

ploration Co.  has  issued  a  brief  report  on  its 
property  by  Mr.  Frank  B.  Powell.  He  states 
that  at  the  Marmato  mine  the  ore  reserve 

amounts  to  509,080  tons,  averaging  40s.  lOd. 

per  ton,  while  the  "  anchadura,"  that  is,  old 
stope-filling,  is  estimated  at  3 14,400  tons,  aver- 

aging 24s.  He  says  the  gold  is  associated  with 
marcasite,  which  can  be  separated  from  the 

gangue  by  concentration.  His  recommenda- 
tion is  that  the  concentrate  should  be  treated 

by  roasting,  grinding  in  pans  with  cyanide,  pass- 
ing over  plates,  and  agitation.  The  plant  that 

is  being  sent  out  provides  only  for  cyaniding, 
but  Mr.  Powell  says  the  recovery  is  only  80%, 
and  that  the  cost  of  cyanide  is  8s.  per  ton  of 

concentrate,  hence  his  proposal  that  roasting- 
furnaces  and  pans  should  be  added.  Probably, 
however,  both  Mr.  Powell  and  the  manager 
are  wrong  in  their  metallurgy,  for  the  ore  is  far 

more  complex  and  troublesome  than  they  sup- 

pose or  admit. 
Roumania. — The  control  of  the  oil  property 

of  the  German-owned  company  known  as  the 
Steaua  Romana  Oil  Co.  has  been  acquired 
by  Roumanian,  French,  and  British  interests. 
The  shares  in  the  company  are  being  purchased 
as  to  50T%  to  the  Roumanian  Government 

and  as  to  24'95%  each  to  French'  and  British 
groups.  The  English  shares  will  be  held  by 
an  English  company  to  be  called  the  British 
Steaua  Romana,  Ltd.,  the  chief  shareholders 
of  which  will  be  the  Anglo- Persian  Oil  Co., 
Stern  Brothers,  and  James  Dunning  &  Co. 



THE  PORCUPINE  GOLDFIELD,  ONTARIO. 

By  DR.  J.  MACKINTOSH   BELL. 

We  reproduce  herewith  a  Second  Lecture  delivered  by  the  Author  at  Harvard  University. 

Introduction. — Prior  to  the  discovery  of 
the  Porcupine  goldfields,  gold-bearing  quartz 
veins  had  been  known  for  many  years  in  On- 

tario, but  the  ultimate  failure  of  the  few  mines 
that  were  developed  in  various  places  and  suc- 

ceeded only  for  a  time,  shook  public  confidence 

in  the  probability  of  deposits  of  any  great  im- 
portance being  found  in  the  province.  It  was 

for  this  reason  that  public  interest  was  not  at- 
tracted to  the  Porcupine  district  in  the  early 

days  of  its  history.  In  the  summer  of  1909, 
however,  a  prospector  named  J.  S.  Wilson 
made  the  spectacular  discovery  known  as  the 

"  Golden  Stairway  "  on  what  is  now  the  Dome 
property,  and  immediately  a  rush  to  the  district 
began.  In  a  few  weeks  the  country  for  many 
milesaround  was  staked,  and  numerous  promis- 

ing outcropshad  been  discovered.  Fortunately, 
the  most  promising  discoveries  came  under  the 
control  of  strong  financial  interests,  some  of 
whom  had  already  prospered  at  Cobalt,  so  that 
the  district  had  a  fair  chance  from  the  very  first. 

By  the  beginning  of  1911  the  construction 
of  several  mills  was  well  advanced.  Unfortu- 

nately the  district  then  received  a  temporary 
setback  by  forest  fires,  which  swept  away  the 
new  plants,  destroyed  the  settlements,  and 
caused  the  loss  of  many  lives.  The  recovery 
from  this  catastrophe  was  rapid.  By  1912 
four  mills  had  been  erected — on  the  Dome, 

Hollinger,  Mclntyre,  and  Vipond  —  and  two 
more  on  the  Dome  Lake  and  Porcupine  Crown 
were  under  way.  In  November,  1912,  the 
Hollinger  paid  its  first  dividend  of  3%  on  its 
capital  stock,  a  total  representing  a  distribution 
of  $90,000.  Since  that  date  the  progress  of 
Porcupine  has  been  for  the  miost  part  steady 
and  unbroken,  though  developments  on  all, 
save  the  well-established  and  higher-grade 
mines,  has  been  impeded  of  late  by  the  rise  in 
the  price  of  labour  and  of  materials  used  in  the 
mining  and  metallurgical  treatment  of  the  ore. 

To-day  Porcupine  is  probably  the  most 
promising  gold  district  in  the  world,  and  the 
Hollinger,  after  only  ten  years  of  development, 
ranks  as  one  of  the  two  or  three  greatest  gold- 

mines of  the  world  in  point  of  output,  while  in 
regard  to  prospects  it  has  perhaps  no  equal. 
The  transportation  facilities  to  the  district  are 
excellent,  a  branch  railway  from  the  main  line 
of  theTemiskaming  and  Northern  Ontariohav- 
ing  been  completed  in  1911. 

Topography. — The  portion  of  the  Porcu- 
pine goldfield  at  present  productive  is  limited 

to  the  township  of  Tisdale,  an  area  six  miles 
square.  There  are  a  number  of  promising 
prospects  outside,  of  the  township,  but  as  yet 
none  has  assumed  any  importance.  The  area 
is  one  of  low  local  relief.     Rock  exposures  are 

Map  of  Part  of  Ontario  showing  Position  of  Porcupine. 

common,  but  these  are  in  general  in  the  form  of 
low  ridges  or  hummocky  mounds  rather  than  of 
prominent  elevations.  Broad  expanses  of  sand 

plain  and  a  number  of  lakes  and  streams  di- 
versify the  physical  character  of  the  country. 

The  Metagami  River — a  large  stream  flowing 

to  Hudson's  Bay — flows  northerly  a  few  miles 
west  of  the  Hollinger.  The  area  was  origin- 

ally covered  with  dense  forest,  mainly  spruce, 

poplar,  and  birch,  but  has  been  greatly  de- 
pleted by  the  fires  which  have  swept  the 

country  since  the  opening  of  the  camp. 
139 
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The  three  principal  settlements  are  South 
Porcupine,  Schumacher,  and  Timmins,  the 
last-named  a  well-built  town  of  about  6,000 

people.  The  working  mines  occur  within  Tis- 
dale  township  in  three  more  or  less  definite 
positions,  the  Pearl  Lake  group,  the  Dome 
group,  and  the  Davidson  group.  The  Pearl 
Lake  group,  in  the  vicinity  of  the  lake  of  the 
same  nam.e,  contains  the  Hollinger  Consoli- 

dated, the  Porcupine  Crown,  the  Porcupine 
V.N.T.,  the  Mclntyre,  Schumacher,  Jupiter, 
and  Plenaurum  (the  last  two  under  option  to 
the  Mclntyre),  and  other  properties.  The 
Dome  group  contains  the  Dome,  the  Dome 
Lake,  the  Dome  Extension,  and  a  number  of 
other  claims.  It  lies  about  four  miles  east- 
south-east  of  the  Pearl  Lake  group.  The 
Davidson  group,  containing  the  Davidson, 
North  Davidson  and  other  properties,  is  situ- 

ated about  five  miles  east-north-east  from  the 
central  part  of  the  Pearl  Lake  group  on  the 
same  line  of  strike  as  the  rocks  enclosing  the 
Pearl  Lake  ore-bodies. 
General  Geology. — The  accepted  geo- 

logical sequence  of  the  compact  rocks  of  the 
district  is  as  follows  : 

Keweenawan     Quartz  -  diabase,  olivine- 
diabase. 

Algoman       Granite  -  porphyry,     fel- 
spar-porphyry. 

Pre-Algoman     Lamprophyre,  serpentine, 
and  quartz-porphyry. 

Temiskaming      a  series  of  conglomerate, 

slate,  greywacke,  and  car- 
bonate rocks,  all  of  which 

are  more  or  less  schistose. 

Keewatin    ...      A  complex  of  basic  to  acid 
volcanics,    diabase,    ser- 

pentine   iron    formation 
and      carbonate      rocks. 
These  rocks  are  largely 
altered  to  schists. 

In  connection  with  the  ore  deposits  interest 

centres  in  (a)  the  quartz-porphyry  of  the  Pre- 
Algoman,    (6)    the    schistose    conglomerates, 
slates,  and  greywackes  of  the  Temiskaming, 
and  (c)  the  schistose  volcanics  of  the  Keewatin. 

The  quartz-porphyry  is  generally  a  whitish 
or  greyish  rock,  coarse  in  grain  and  commonly 
containing  visible  phenocrysts  of  quartz  and 
altered  felspar.     It  is  prominently  developed 
in  the  vicinity  of  the  Pearl  Lake  and  Dome 
group  of  mines,  where  it  is  highly  schistose. 
Elsewhere   it  is  more   massive.     In  form  it 
occurs  in  places  as  more  or  less  definite  dykes, 
but,  especially  in  the  vicinity  of  the  mines,  it 
generally  appears  oftener  as  masses  of  irregu- 

lar shape. 

The  conglomerates,  slates,  and  greywackes 
of  the  Temiskaming  definitely  show  in  places 
their  sedimentary  origin,  though  in  the  vicinity 
of  the  Dome  group  of  mines,  where  in  places 
they  are  intimately  related  to  the  ore  deposits, 
they  are  highly  schistose.  The  conglomerates 
on  the  surface  show  the  included  pebbles,  but 
belo\v ground  the  fresh  rock  breaks  without  any 
relation  thereto,  and  it  is  difficult  to  distinguish 
any  variation  from  inclusion  to  matrix. 

It  is  probable  that  the  Keewatin  igneous 
rocks  represent  a  series  of  flows  of  consider- 

able chemical  range,  associated  with  equivalent 
volcanic  fragmentals  and  intrusive  rocks,  but 
it  is  extremely  difficult,  so  much  have  the  rocks 
of  this  nature  in  the  Porcupine  field  been 
altered,  to  recognize  definite  features.  Rocks 
which  seem  to  be  as  acid  as  dacite  and  as  basic 
as  basalt  have  been  recognized.  Old  diabases 
have  been  noted,  while  serpentine  rocks  seem 
to  suggest  an  origin  even  more  basic. 

Pillow-lava  structure  is  developed  in  many 
places,  amygdules  are  of  common  occurrence, 
while  agglomeratic  features  are  less  commonly 
seen.  What  appear  to  be  intrusive  contacts 
between  flows  and  an  intruding  rock  are  also 

found.  Intrusive  contacts  between  the  quartz- 
porphyry  of  the  Pre-Algoman  and  the  schists 
and  Temiskaming  rocks  occur  in  many  places. 
While  the  rocks  of  this  series  are  everywhere 
more  or  less  schistose,  the  schistosity  is  intense 
in  many  places,  notably  in  the  vicinity  of  the 
mine  groups.  As  may  be  expected  in  rocks 
which  have  been  subjected  to  such  compressive 
forces,  faulting  is  of  widespread  occurrence, 
but  this  in  large  part  antedated  the  deposition 
of  the  ore  deposits,  so  that  ordinarily  they  do 
not  seem  to  have  been  displaced  excepting  for 
short  distances. 

For  practical  purposes  the  rocks  in  associa- 
tion with  the  Porcupine  ore  deposits  are  de- 

scribed as  quartz-porphyries,  conglomerates, 
slates,  and  schists. 
Nature  of  the  Deposits. — One  of  the 

noteworthy  features  in  connection  with  the 
mineral  deposits  of  Porcupine  is  the  occurrence 
of  the  most  extensive  ore-bodies  in  the  most 

intensely  schisted  areas.  The  deposits  in  re- 
latively unschisted  rocks  are  unimportant. 

The  close  association  of  the  deposits  in  the 
Pearl  Lake  group  and  Dome  group  with  the 

quartz-porphyry  would  seem  to  be  significant. 
Though  there  are  many  different  types  of 

auriferous  quartz  deposit  at  Porcupine,  there 
is  a  gradation  between  them  all,  and  nearly 
every  property  shows  examples  of  each  type. 
Consequently,  it  is  impossible  to  attempt  any 
classification   of    the   occurrences   based   on 
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structural  lines.  The  form  of  the  deposit 
naturally  depends  largely  on  the  nature  of  the 
enclosing  rock  whether  highly  schistose  or 
more  or  less  massive. 

The  most  characteristic  type  of  deposit  is 
the  quartz  lens  of  irregular  shape,  without 
much  definition  either  in  vertical  or  horizontal 
dimensions.  These  may  be  only  a  few  feet 
long  and  wide,  or  hundreds  of  feet  long  and 
even  thirty  or  forty  feet  in  width.  Ordinarily, 
one  lens  does  not  occur  singly  but  in  chain  form 
connected  like  a  string  of  sausages.  One  lens 
may  slightly  overlap  another,  or  several  lenses 
may  be  in  line  separated  by  schist  which  may 
be  so  highly  mineralized  as  to  be  classed  as  ore 
or  practically  barren. 

Irregular  stringers,  subsidiary  lenses,  or  even 

well-defined  quartz  veins  standing  at  every 
angle  as  compared  with  the  main  deposit  rami- 

fy into  the  wall-rock  from  the  lenses.  In 
places  the  deposits  consist  mainly  or  almost 
entirely  of  highly  mineralized  schist  in  which 

important  or  well-defined  masses  of  quartz  are 
relatively  speaking  negligible.  The  well  de- 

fined quartz  vein  with  clear-cut  walls  occurring 
independent  of  the  usual  mass  of  irregular 
shape  is  rare.  The  narrow  rich  vein  on  the 
Preston  East  Dome  is  of  this  type. 

In  many  of  the  deposits,  the  filling  consists 

largely  of  altered  country-rock,  containing 
much  carbonate  of  varying  composition,  seri- 
cite,  chlorite,  pyrite,  and  fine  quartz.  This 
altered  country  forms  inclusions  of  all  sizes 

and  shapes  within  the  fairly  coarsely  crystal- 
line white  quartz,  or  as  already  mentioned, 

forms  practically  the  entire  deposit.  Pyrite  is 
not  ordinarily  so  common  in  the  actual  quartz 
as  in  the  included  country.  Chalcopyrite,  zinc 
blende,  pyrrhotite,  arsenopyrite,  galena,  and 
scheelite  all  occur  in  some  of  the  deposits, 
while  tourmaline  is  also  found. 

The  gold  is  very  irregularly  distributed  in 

the  deposits  ;  generally  it  occurs  in  the  inclu- 
sions of  altered  country,  again  associated  with 

fine  dark  streaks  in  the  white  quartz.  Under 
the  microscope  it  is  generally  found  in  areas 
which  have  been  crushed  or  in  the  quartz  or 
schist  adjoining  these  crushed  areas.  The 
gold  is  frequently  visible  and  in  places  is  very 
coarse.  In  the  Golden  Stairway  at  the  Dome 
streaks  of  gold  had  a  width  of  i  in. 

The  walls  of  the  deposits  are  commonly  very 
indefinite,  the  deposit  material  being  frozen  on 
to  the  enclosing  country  rock.  The  walls  seen 
in  a  number  of  places  would  seem  to  indicate 
a  secondary  movement  in  the  quartz  as  they 
are  well  slickensided.  The  enclosing  rocks  are 
invariably   much  altered,   silicified,   carbona- 

tized,  and  pyritized  ;  the  deposits  are  appar- 
ently richer  and  bigger  where  the  alteration  is 

greatest.  While  the  deposits  containing  the 
richest  ore-shoots  generally  occur  within  the 
schists  in  close  proximity  to  the  quartz-por- 

phyries, those  actually  within  the  latter  seem 
generally  to  carry  only  small  erratic  shoots. 
Veins  which  pass  from  the  schists  entirely 
within  the  porphyries  soon  lose  their  value. 

Assay  pjans  show  the  grade  of  the  deposit- 
material  to  vary  immensely  within  very  short 
distances  both  vertically  and  horizontally. 
The  ore-shoots  consequently  are  often  poorly 
defined.  Even  in  the  Hollinger  continuous 
ore  does  not  generally  extend  more  than  200 
or  300  ft.,  but  one  shoot  may  be  separated 
from  another  by  only  a  few  feet  of  barren  or 
low-grade  material.  On  the  200  ft.  level  the 
ore-shoot  on  No.  1  vein  of  the  Hollinger  was 
proved  for  over  1.000  ft.  in  length. 

To  the  deepest  workings  yet  attained,  1,350  ft. 
in  the  Hollinger  and  1,500  ft.  in  the  Mcln- 
tyre,  there  is  no  evidence  of  depreciation  in  the 
value  of  the  ore.  In  the  Pearl  Lake  group  of 

mines  the  grade  of  ore  averages  around  |!  1 0'OO ; 
a  little  higher  in  some  of  the  mines  and  lower 
in  others.     In  the  Dome  it  is  generally  lower. 

The  ore  is  extremely  rich  in  patches  in  all 
of  the  working  mines.  The  Crown  Porcupine 

vein  carried  ore  of  about  $30"00  grade  over  a 
stoping  width  for  a  length  of  over  400  ft.,  and 
to  a  depth  of  between  400  and  500  ft.  This 
was  probably  the  richest  shoot  in  the  camp. 

From  a  metallurgical-treatment  standpoint 
Mr.  Noel  Cunningham,  who  conducted  exten- 

sive experiments  at  the  HolHnger,  divides  the 
Porcupine  ore  into  two  classes.  Class  (A)  ore 
is  a  pure  quartz  with  inclusions  of  schist. 
Generally,  it  is  heavily  fractured  and  breaks 
down  readily  to  sharp  hard  grains  about  minus 
10  plus  20  mesh  requiring  further  comminution 
to  release  the  gold.  It  carries  very  little  py- 

rite. The  gold  is  entirely  free  and  apt  to  be 
coarse,  but  very  often  spongy,  going  into  solu- 

tion readily  on  that  account.  The  gold  is  60% 

to  85%  free-milling,  depending  on  the  grade  of 
the  ore.  Class  (B)  ore  is  an  iron  silicate  schist 
strongly  laminated,  carrying  4%  to  5%  pyrite. 
The  ore  breaks  down  readily  in  milling  and 

makes  a  comparatively  large  amount  of  non- 
crystalline slime ;  owing  to  its  high  specific 

gravity  it  is  quick  settling.  In  Mr.  Cunning- 

ham's opinion  the  gold  in  Class  (B)  is  free  but 
so  finely  divided  that  it  will  neither  run  nor 

amalgamate.''' 

In  length  a  single  deposit  is  generally  short, 

*  Bulletin  of  the  American  Institute  of  Mining  Engineers, March  1915. 
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PORCUPINE   COLD  MINES. 
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but  a  linear  chain  of  quartz  lenses  overlapping 
or  separated  by  short  distances  of  schist  may 
have  relatively  great  longitudinal  extension. 
Thus,  the  Hollinger  shows  among  its  many 
ore-bodies  a  closely  connected  chain  of  lenses 
which  is  virtually  a  continuous  deposit  about 
2,500  ft.  long. 

The  strike  of  the  deposits  usually  agrees 

Origin  of  the  Deposits. — The  geolo- 
gists of  the  Ontario  Bureau  of  Mines  consider 

that  the  mineral  deposits  of  Porcupine  have 

probably  a  genetic  connection  with  the  intru- 
sion of  the  Algoman  granitoid  rocks  occurring 

in  relatively  close  proximity,  and  that  the 
quartz  and  the  various  other  minerals  in  the 
deposits  represent  the  residual  differentiate  of 

K$^$$^      Quartz-Porphyry. 
^^     Slate  &  Greywacke 
Unshaded:      Keetvat/n. 

Veins. 

Dome  Area,  Porcupine. 

with  that  of  the  enclosing  schists,  especially 
where  the  schistosity  is  intense,  but  in  places 
there  is  not  this  concordance.  On  the  Porcu- 

pine V.N.T.,  for  example,  a  portion  of  the  main 
vein  system  is  a  series  of  lenses  parallel  with 
the  schistosity,  and  a  portion  follows  a  definite 
fault  fissure  at  right  angles  to  that  structure. 
The  general  strike  of  the  veins  is  east- north-east. 

The  dip  of  the  deposits  varies  from  horizon- 
tal to  vertical,  and  ordinarily  cuts  the  cleavage 

of  the  enclosing  schists. 

that  intrusion.  In  support  of  this  theory  a 

number  of  hypotheses  are  presented  :  the  ir- 
regular occurrence  of  quartz  in  many  of  the 

deposits  in  lenticular  masses  resembling  peg- 
matite dykes  ;  the  occurrence  of  felspar,  tour- 

maline, and  scheelite  in  several  deposits ;  the 

great  pressure  at  which  quartz  has  been  de- 
posited indicated  by  the  presence  of  liquid 

inclusions,  and  gas  bubbles,  as  frequently  is 

the  case  in  the  quartz  of  granite.''' 
*  See  "The  Porcupine  Gold  Area,"  by  A.  G.  Burrows. 
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While  the  solutions  which  permeated  the 

schists  (and  the  associated  quartz-porphyry) 
where  they  were  intensely  sheared,  or  ascend- 

ed fissures  in  the  more  massive  varieties  filling 
the  cavities  and  metasomatically  replacing  the 
country  rocks  with  sericite,  pyrite,  carbonate, 
and  quartz,  may  have  mainly  accompanied  the 
Algoman  intrusions,  it  seems  possible  that  the 
initial  mineralization  may  have  immediately 
followed  the  intrusion  of  the  Pre-Algoman 
quartz-porphyries.  These  rocks  in  the  Dome 
section  and  in  the  Pearl  Lake  section  occur  in 

intimate  association  with  the  ore-bodies,  and 
apparently  have  marked  influence  on  their 
richness  and  extension. 

The  Principal  Mines. — The  Hollinger 
is  the  most  important  mine  in  the  district.  Its 
large  acreage  occupies  the  central  and  richest 
part  of  the  goldfield.  Its  known  ore-reserves, 
amounting  at  the  end  of  1918  to  4,275,570  tons 
of  a  value  of  $38,975,530,  or  an  average  grade 

of  rather  more  than  $9'00  per  ton,  represent 
explorations  mainly  above  the  800  ft.  level  in  a 
limited  part  of  the  property  and  entirely  above 
1,350  ft.  At  this  depth  there  appears  to  be  no 
marked  evidence  of  depreciation  in  the  size  or 
value  of  the  ore-bodies.  The  future  of  the 
property  would  thus  appear  to  be  particularly 
bright. 

The  rocks  at  the  Hollinger,  as  in  the  whole 
of  the  Pearl  Lake  section,  consist  of  altered 

and  highly  schistose  quartz-porphyries  and  of 
schists  which  show  almost  every  degree  of  such 
alteration  as  comes  under  the  head  of  silicifica- 
tion,  carbonatization,  and  pyritization.  Within 
a  length  of  about  3,000  ft.  by  over  1,000  ft. 
numerous  ore-bodies  are  being  developed 
which  show  a  general  parallelism  to  each  other 
and  to  the  enclosing  schists.  The  property  is 
excellently  equipped  with  thoroughly  modern 
buildings  and  plant.  There  are  several  shafts, 
but  the  ore  is  mainly  raised  through  the  central 
shaft.  This  has  six  compartments  ;  two  for 
hoisting  ore  ;  two  for  men  and  supplies  ;  one 
for  conducting  development  below  the  working 
level  ;  and  one  for  ladderways,  pipes,  and 
electric  conductors.  There  are  stations  at  the 
425  ft.  level,  800  ft.  level  and  1,250  ft.  level. 
It  is  equipped  with  two  powerful  electric  hoists 
which  will  permit  of  opening  stations  at  lower 
levels  with  development  downwards.  Electric 
locomotives  operating  in  the  cross-cuts  at  the 
principal  levels  collect  the  ore  dropped  through 
an  elaborate  system  of  ore-passes  from  the 
intermediate  levels  and  deliver  it  to  the  shaft. 

There  is  nothing  especially  remarkable  in 
the  system  of  mining.  The  walls  of  the  de- 

posit stand  well.     The  ordinary  shrinkage  sys- 

tem is  followed,  necessitating  a  minimum 
amount  of  timbering  and,  as  yet,  practically 
no  filling.  The  levels  are  laid  out  at  intervals 
of  150  ft. 

Prospecting  for  new  ore-bodies  in  the  Hol- 
linger, as  in  several  other  of  the  larger  pro- 
perties of  the  district,  is  conducted  with  great 

success  by  the  drilling  of  horizontal  holes  from 
the  main  workings  at  right  angles  to  the  strike. 
Leyner  machine  drills  are  used  in  stoping. 

Table  1. — Hollinger  Consolidated  Gold 
Mines,  Limited. 

T-  <.„}  Net  profits  Paid 

Total  ^^^^  i„ 

\ear           Cocapany             Income  operations  dividends 

$  .«  $ 
1912  Hollinger         924,571  371,801  270,000 
J913         Hollinger       2,471,273  1,503,882  1,170,000 

1913  Acme           22.698  —  — 
1914  Hollinger       2,710,432  1,611,058  1,170,000 

1914  Acme           53,698  —  — 
1915  Hollinger       3,249,698  1,916,466  1,560,000 
1915  Acme    1,036.087  560,577  160,000 
1916  Hollinger    Con.  5,285,862  2.676.409  3,126.000 
1917  Hollinger    Con.  4,271,260  1,720,314  738,000 
1918  Hollinger    Con.  5,908,327  2,588,563  1,230,000 

Totals       25,933,910  12,949.074  9,424,000 

Table  2. — Hollinger  Consolidated  Gold 
Mines,  Ltd. 

Summary  of  Ore  Reserves. 
_   <U  CO  .—    GJ  >\ 
13   3  ̂ -t  '03—1 

Value         rt-?"^.  «>'^- Vein              Tons      Per         .B"^  .§  "  ̂     Remarks 

Ton           m  o  o  "j  o  u 

1      288,250     iroo      3.170,630  3,381,170 

2  E.  End        85,080      8'89         756,200  946,030 
2  W.  End        109,800      6'02         660.410  734,280 
3        23,520      5'67          133,280  133,280 
5          23,190     1041          241,340  325,120 

7        17,000     10'47          178,000  178.300 
9        16,410    ir68          191,680  Included  with  26 Vein  in  1917 

10     27,600   7'76    214,400  214.400 12    405,460   657   2.666,120  3.533.330 

13     37.000   5'54    205.000  205,000 
14    134,450   7'67   1,030  670  1,193,870 
15     86,200   8'22    708,720  813,940 16     7.040   740     52,100  52.100 

26     54,540   6-93    377,900  343,200 
37     9,380   822     77,140  77,140 
44     8,000  20  00    160,000  160  000 

50    587,350   8'12   4,763,580  5,252,210 51        31,180      771          240.190  279.900 

52        86,130     10'09         868,930  872.260 
53      470.430      738       3,172,070  4,411  510 

54        90.030      6'59          593,440  766,300 
55       181,440    1132      2.053.360  624,680 
56      106,200      610         645,150  679.940 

58      328.030     10'23      3,355,920  4,374,740 
59        57,970     10"85         628,690  628,690 
63        55,020      4'00         220,300  220,300 
64        25,950      7'61          197,550  197.550 
65        135,240     1051       1,421,940  1,421,940 
66        27,690     1154         319,540  Included  with  65 

Vein  in  1917 

74        14.000      4'24           59,400  59,400 
79        17,730      552           97.800  97,800 

84      396,800     15"77      6.258,050  3,606,850 
85      300.140      782      2,348.460  1.667,350 
88        13,810     10  54         145,610  43,800 

200          4,450     15'20           67,630  61,950 
226        13.060     29,58         386,330  370,100 
Surface  Veins   ...    212.020      9  86     2,091.065  2,303,305 

Surface  Dump...        1.490      900          13,410  •■■ 

4,489,080      9  15    41,080.005  40,231,435 
Figures  are  for  net  ore  measurements.  No  allowance  has 

been  made  for  dilution  of  ore  with  waste. 
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Plan  of  200  Ft.  Level,  Hollinger  Consolidated. 

From  the  main  shaft  of  the  HolHnger  the 
ore  is  elevated  by  a  covered  incline  tramway 
to  the  mill  bins  after  preliminary  crushing  in 
powerful  crushers  within  the  shaft.  The  mill 
capacity  is  3,500  tons,  though  for  various 
reasons,  but  chiefly  on  account  of  the  labour 
shortage,  this  is  not  being  fully  utilized.  The 
treatment  varies  somewhat  in  detail  in  the 
newer  and  older  portions  of  the  mill,  but  in 

general  consists  of  (l)  stamping  and  fine  grind- 
ing in  solution,  (2)  agitation,  and  (3)  concentra- 

tion. The  concentrates  from  No.  3  are  re- 
ground  in  solution,  again  washed,  and  agitated. 
Further  details  relating  to  the  metallurgical 
practice  at  the  Hollinger  are  outlined  in  a 
succeeding  paragraph,  giving  the  treatment 
for  the  field  in  general. 

The  figures inTable  1  showthe  gross  income, 
net  profits  from  operations,  and  dividends  de- 

rived from  the  Hollinger  property  (formerly  the 
Hollinger  and  Acme)  up  to  the  end  of  1918. 

The  Mclntyre  adjoins  the  Hollinger  on  the 

north-east  and  owns  not  only  the  original  Mc- 
lntyre claim  but  the  Pearl  Lake  ;  it  has  op- 

tions over  the  Jupiter,  Plenaurum,  and  Rea, 
and  is,  consequently,  a  very  powerful  concern. 
In  the  early  days  of  its  history  v/hen  develop- 
3—4 

ORE. 

CROSS-CUT. 

DIAMOND-DRILL HOLE. 

Plan  of  800  Ft.  Level,  Hollinger  Consolidated. 

ment  was  limited  to  the  veins  in  the  porphyry 
it  was  not  very  successful,  but  within  the  last 
few  years  following  extensive  exploration  of 
the  ore-bodies  in  the  schists  it  has  made  rapid 
progress.  The  development  in  the  porphyry 
was  in  the   south-western  corner  of  the  Mc- 
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Intyre  claim,  while  that  in  the  schist  is  on 
the  southern  part  of  the  Pearl  Lake  ground. 
Here  near  the  surface  the  ground  was  broken, 
the  values  erratic,  and  the  shoots  short,  but  in 

depth  (that  is  below  600  ft.)  wide  ore-bodies 
relatively  constant  in  values  have  been  ob- 

tained. At  1,125  ft.  ore  of  an  average  grade 

of  $16'00  over  an  average  width  of  14  ft.  is 
reported  for  a  length  of  750  ft.  It  must  not 
be  thought  that  the  width  in  this  distance  is 

constant ;  the  ore-body  varies  from  a  few  feet 
to  60  ft.,  and  the  values  exhibit  the  usual  ir- 

regularities characteristic  of  the  Porcupine 

district.  It  is  noteworthy  that  the  ore- body 
consists  largely  of  mineralized  schist  contain- 

ing comparatively  little  coarsely  crystalline 

quartz. 
Theshafthasnow  reached  a  depth  of  1,500ft. 

The  ore  reserves  are  given  in  the  last  report 
(dated  June  30,  1919)  as  433,057  tons  carrying 
$4,777,324,  or  ore  of  an  average  grade  of 

$11*00  per  ton.  The  methods  of  mining  are 
similar  to  those  pursued  at  the  Hollinger.  The 
mill  practice  is  one  of  the  simplest  and  most 
effective  in  Porcupine,  and  consists  essenti- 

ally of  fine  grinding  in  cyanide  solution,  agita- 
tion, and  continuous  decantation.  The  mill 

capacity  is  550  tons  daily.  The  figures  in  Table 
3  show  the  number  of  tons  milled,  value  per 
ton,  gross  value,  and  recovery,  up  to  June  30, 
1919. 

Table  3. — McIntyre  Porcupine   Mines, 

Date 

Limited 
°  -     Tons 
<uO     Milled 

Value 

per 

ton 

1912    
1913    
Jan.  1.  1914,  to 
March  31,  1915 

April  1.  191 5,  to 
March  31.  1916 

April  1,  1916,  to 
June  30,  1917.. 

July  1.  1917.  to 
June  30.  1918.. 
July  1,  1918,  to 

June  30.  1919 

14,500 

31,979 

85,654 

105,758 

195,307 

178,327 

179,874 

791,399 

Gross  Y
i«ld Value     P- 

101.555    5'25 251.314    705 

Total 
Yield 

76.166 

225,752 
700 

7'85 

887  760.232  8"39  718,331 

7'71  815,345  738  779,990 

1000  1,954,793  955  1.854,914 

1005  1.793.197  9'61  1.714,258 

978  1,759,627  929  1,671.646 

940    7.436,065    890    7.051.059 

Dividends  amounting  to  $1,638,127  (45%  on 
the  capital  issued)  were  declared  up  to  January 
2,  1920. 

There  are  at  least  three  other  properties  of 
importance  in  the  Pearl  Lake  section  besides 
the  Hollinger  and  McIntyre,  namely,  the 
Porcupine  V.  N.  T.,  the  Crown  Porcupine,  and 
the  Schumacher.  The  Schumacher  adjoins 
the  Hollmger  on  the  east,  the  PorcupineCrown 
and  Porcupine  V.  N.  T.  on  the  south. 

The  Porcupine  Crown  was  for  a  time  an 
important  producer  and  a  dividend  payer.     Its 

operations  were  limited  to  a  single  vein  of 
great  richness,  which  in  the  upper  levels  was 
mainly  in  schist  but  partly  in  porphyry.  The 
values  became  erratic  and  generally  poor  below 
500  ft,  where  the  deposit  appears  to  be  for  the 

most  part  within  quartz-porphyry.  It  has  a 
well-equipped  20-stamp  mill  of  a  capacity  of 
130  tons,  the  process  being  stamping  and  fine 
grinding  in  solution,  with  plate  amalgamation 
in  closed-circuit  with  tube-mill  and  classifier 

and  complete  counter-current  decantation. 
The  Porcupine  V,  N,  T,  is  largely  an  unde- 

veloped property.  It  was  closed  down  during 
the  latter  part  of  the  war  on  account  of  the 
scarcity  of  labour  and  high  price  of  materials, 
and  has  not  yet  reopened.  It  has  several  large 
ore-bodies  of  good  grade  and  a  large  area 
of  unexplored  ground  occurring  under  excel- 

lent structural  conditions.  Development  has 
reached  a  depth  of  600  ft.  The  mill  has  a 
capacity  of  120  tons,  the  process  consisting 
of  fine  grinding  in  cyanide  solution,  agitation, 

and  complete  counter-current  decantation. 
The  Schumacher  is  also  closed  at  present. 

It  has  a  mill  capacity  of  200  tons. 
The  Davidson  is  the  only  property  which 

has  been  as  yet  at  all  developed  in  the  David- 
son section  of  the  camp.  The  rocks  associ- 
ated are  entirely  schists,  which  are  in  places 

very  highly  foliated  and  altered  with  the  de- 
velopment of  the  usual  secondary  minerals. 

Large  lenses  of  quartz  carrying  in  places  very 
rich  ore  occur  within  these  sheared  zones. 

The  present  mill  has  a  capacity  of  only  80  tons, 
but  it  is  understood  a  larger  plant  is  shortly  to 
be  erected. 

The  Dome,  consisting  of  six  claims,  is  in 
many  ways  the  most  interesting  property  in 
the  district.  Associated  with  the  ore-bodies 
are  Temiskaming  conglomerates,  slates,  and 

greywackes,  quartz  -  porphyries,  Keewatin 
schists,  and  Keweenawan  diabase.  The  last- 
named  cuts  the  ore-bodies,  but  hasgenerally  no 
connection  with  them.  The  mineral  deposits 
of  commercial  value  occur  in  the  greywackes 
and  conglomerates  and  in  the  coarser  grained 
Keewatin  schists.  Those  found  in  the  quartz- 
porphyries  are  not  payable.  The  rocks  directly 
connected  with  the  ore-bodies  are  highly  schis- 

tose, and  have  undergone  the  usual  alteration 
characteristic  of  the  Porcupine  field.  The 

most  conspicuous  ore-bodies  may  be  described 
as  exaggerations  of  the  lens  type,  and  are  much 
less  in  length  than  those  of  the  Hollinger  sec- 

tion. It  was  these  huge  masses  of  white 

quartz,  dome-like  in  appearance,  which  gave 
the  property  its  name.  Two  of  the  largest  of 
these  domes  had  surface  dimensions  of  125  ft. 
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Plan  of  300  Ft.  Level,  Porcupine  Crown,  showing   Geology  and   Intricate   Block  and  Step 
Faulting. 

by  600  ft.  Associated  with  the  domes,  which 
show  the  usual  irregularity  in  horizontal  and 
vertical  extension,  are  large  areas  of  mineral- 

ized schist,  through  which  ramify  irregular 
quartz  stringers. 

Development  has  now  reached  a  depth  of 
1,150  ft.,  but  practically  no  exploration  other 
than  by  diamond-drills  has  been  done  below 
the  800  ft.  level.  The  ore  reserves  at  March 

31,  1918,  were  estimated  at  1,950,000  tons 

worth  $5' 10  per  ton,  or  a  total  of  $9,945,000. 
The  report  of  the  company  covering  operations 
up  to  March  31,  1919,  indicates  that  these 

figures  were  at  that  time  unchanged,  no  mill- 
ing having  been  done  in  the  meantime.  The 

property  has  an  excellent  plant.  In  the  early 
days  of  the  mine,  the  ore  was  excavated  in 

huge  open-cuts,  but  as  development  proceeded 
downward  the  workings  have  been  laid  out  at 
intervals  of  150  ft.,  in  a  rectangular  system, 
with  the  drifts  north-east  and  south-west  and 
cross-cutsnorth-westand  south-east  to  1,150ft. 
The  stopes  are  laid  out  across  the  ore-bodies 
in  75  ft.  sections  (60  ft.  of  slope  and  15  ft.  of 
pillar).  The  drifts  are  extended  along  the 

foot-wall  and  cross-cuts  run  below  the  pillars. 
Box-holes  are  raised  every  25  ft.  on  either  side 
of  the  cross-cuts  to  enter  the  bottom  of  the 
stope  just  at  the  edge  of  the  pillars.  The  only 
timber  used  is  in  the  chutes,  the  stope  backs 
standing  remarkably  well.  All  the  ore  above 
the  8th  level  (850  ft.  below  the  surface)  is 
dropped  down  through  passes  to  this  level, 
which  has  become  the  main  haulage  and  load- 

ing way.     It  here  passes  through  a  36  by  54  in. 

crusher  and  is  raised  to  the  surface  through 
the  new  large  square  shaft  recently  completed 
in  the  foot-wall  side  of  the  ore-bearing  zone, 
measuring  17  by  12  ft.,  containing  two  5-ton 
shipways  6  by  6  ft.,  cageway  12  by  6  ft.,  and 
one  ladder  and  pipe  compartment.  From  the 
crusher  below  the  8th  level,  the  ore  passes 
mechanically  through  a  secondary  crusher  at 
the  surface  and  thence  to  the  mill. 

Owing  to  the  rise  in  the  price  of  materials 
during  the  war,  the  mill  was  closed  down  from 
December,  1917,  until  the  spring  of  1919.  Its 
capacity  is  1,500  tons  per  day,  and  it  is  now 
treating  about  two-thirds  of  this  amount.  The 
treatment  consists  in  the  first  place  of  stamp- 

ing, tube-milling,  and  plate-amalgamation  in 
water.  The  product  from  the  plates  is  classi- 

fied into  three  channels  :  (a)  Slime,  which  after 
dewatering  is  agitated  in  cyanide  solution  and 
thence  passed  through  Merrill  filters  to  waste  ; 
(b)  sand,  which  is  leached  ;  (c)  concentrate, 
which  is  re-ground  in  tube-mills  in  closed  cir- 

cuit with  classifier  and  amalgamation  plate. 
The  classifier  overflow  joins  the  overflow  for 
slime  treatment.  The  tonnage  of  Dome  ore 
milled  and  the  values  extracted  therefrom  from 

the  beginning  up  to  the  end  of  1918  is  given  in 
Table  4.  The  Dome  distributed  dividends 

amounting  to  $1,500,000  up  to  the  end  of  1917. 
None  was  declared  during  1918. 

The  only  other  important  property  at  pres- 
ent operatmg  to  any  extent  in  the  Dome  sec- 

tion is  the  Dome  Lake  mine,  lying  to  the 
south-west  of  the  Dome.  The  deposits  appar- 

ently resemble  structurally  more  those  of  the 
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Pearl  Lake  group  than  those  of  the  Dome.  It 
has  a  milHng  capacity  of  60  tons. 

Metallurgical  Practice.  —  Although 
the  ore  of  the  various  Porcupine  mines  is  to  a 

great  extent  similar  in  character  from  a  metal- 
lurgical standpoint,  the  methods  in  use  differ 

somewhat  from  mine  to  mine,  due  mainly  to  the 
varying  conditions  each  mine  has  encountered 
during  its  individual  history  and  development. 
In  the  early  period  of  the  life  of  the  district 
when  only  ore  at  upper  horizons  was  being 
treated,  a  considerable  percentage  of  the  gold 
was  free  and  amalgamation  alone  was  suffici- 

ent to  extract  most  of  the  values.  The  original 
mills  designed  had,  therefore,  as  the  principal 
basis  of  their  flow-sheets  amalgamation,  on 
plates,  pans,  barrels,  etc.  With  the  develop- 

ment of  the  mines  in  depth,  this  free  character 
of  the  ore  disappeared,  and  at  the  present  time 
the  Dome  plant,  among  the  bigger  plants,  is 

the  only  one  using  plate-amalgamation.  There 
is  reason  to  believe  that  when  the  Dome  sur- 

face ore-bodies  are  exhausted  and  only  ore 
from  the  lower  levels  treated  it  will  also  aban- 

don amalgamation. 
Ordinarily,  95%  or  even  more  of  the  gold  in 

Porcupine  is  now  extracted  chemically  by  dis- 
solving in  it  a  weak  solution  (about  1  lb.  per 

ton)  of  sodium  cyanide.  The  process  differs 
in  the  principal  mills,  as  follows : 

(7)  Hollinger.  The  ore  is  all  crushed  and 

slimed  in  cyanide  solution  and  the  pulp  con- 
centrated on  Deister  slime  tables.  The  py- 

ritic  concentrate  is  re-ground  in  tube-mills 
(separate),  the  pulverized  pyrite  joins  the 
gangue-slime,  and  the  whole  is  agitated  by  air. 

(2)  Dome.  The  ore  is  crushed  and  separ- 
ated into  sands  and  slimes.  The  sands  are 

leached  (South  African  practice)  and  the  slimes 
agitated  in  Pachuca  vats. 

(J)  Mclntyre.  All  of  the  ore  is  slimed  and 
kept  in  the  tube-mill  circuits  until  it  is  very 
finely  pulverized  and  then  subjected  to  air 
agitation. 

Stage  crushing  is  adopted  by  all  the  mills. 
The  crushing  equipment  used  by  the  main 
plants  is  as  follows  : 

Hollinger.  Gyratory  crushers  to  2h  in. 
particles,  stamps  to  J  in.  mesh,  tube-mills  to 
slime. 

Dome.  Gyratory  and  jaw  crushers  to  2i  in. 
ring,  coarse  product  to  stamps  to  J  in.  mesh, 
fines  to  ball-mills  to  10  mesh,  tube-mills  to 
slime. 

Mclntyre.  Gyratory  crushers  to  3  in.  ring, 
rolls  to  I4  in.  ring,  ball-mills  to  10  mesh,  tube- 
mills  to  slime. 

Two  companies,  Hollinger  and  Maclntyre, 

are  at  present  experimenting  with  tube-mills 
loaded  with  1  in.  steel  balls  instead  of  the  usual 
4  in.  flint  pebbles,  and  the  results  are  said  to 

be  very  promising.  These  tube-mills  handle 
big  tonnages  of  coarse  ore  and  are  making  a 

very  fine  product,  so  desirable  in  the  cyanida- 
tion  of  a  heavily  mineralized  ore. 

The  gold-bearing  cyanide  solutions  are  separ- 
ated from  the  pulp  in  most  of  the  mills  by  the 

counter-current  system  of  decantation  through 
Dorr  continuous  thickeners.  The  Dome  plant, 
however,  is  still  using  the  Merrill  pressure 
filters  (square  leaves)  installed  in  1912.  The 
gold  is  precipitated  from  the  solutions  by  zinc 
dust  in  all  of  the  Porcupine  mills.  The  Crowe 
vacuum  system  of  precipitation  is  already  in 
operation  in  some  mills  (Mclntyre)  or  is  about 

to  be  installed.  In  this  process,  the  gold-bear- 
ing solutions  are  deprived  of  their  air  content 

bysubmitting  them  to  27in.or28  in.  of  vacuum, 
before  they  come  in  contact  with  the  zinc. 

The  consumption  of  zinc  is  reduced  from  0'2 
lb.  per  ton  of  solution  to  about  0'09  lb.  or  even 
less,  which  is  an  important  saving,  considering 

the  price  of  zinc  and  the  big  tonnages  of  solu- 
tion from  which  precipitation  is  necessary.  It 

also  delivers  a  considerably  cleaner  product  to 
the  refineries  and  makes  an  appreciable  saving 

in  this  department.  * 
The  method  of  refining  varies  somewhat  at 

the  several  plants.  At  the  Hollinger,  the  gold- 
zinc  precipitate  isfluxed  with  iron  oxide,  borax, 

sand,  and  litharge,  in  a  small  water-cooled 
blast  furnace.  The  resulting  lead  bullion  is 
cupelled.  At  the  Dome,  the  precipitate  is 
treated  in  a  weak  sulphuric  acid  solution,  then 
smelted  in  a  blast-furnace,  with  litharge,  and 
the  lead  bullion  cupelled.  At  the  Mclntyre, 

the  precipitate  is  acid-treated  (20%  sulphuric 
acid),  and  then  smelted  with  suitable  fluxes  in 
a  carborundum-lined  reverberatory  furnace. 
The  bullion  of  approximately  900  fineness  is 

either  shipped  direct  to  the  mint  or  further  re- 
fined by  introducing  chlorine  gas  through  the 

molten  bullion. 
As  a  general  rule  no  milling  costs  in  any 

plant  exceed  $1*25  per  ton  of  ore,  and,  ordi- 
narily, from  95%  to  97%  of  the  gold  content  in 

the  ore  is  extracted  at  the  principal  mines. 
Costs. — Notwithstanding  climatic  difficul- 

ties, the  costs  at  the  principal  Porcupine  mines 
compare  well  with  those  prevailing  at  other 
gold-mining  areas  throughout  the  world.  The 
total  cost  of  ore  per  ton  treated  at  the  Hollin- 

ger amounted  to  !$4-033  in  1916,  to  $4-439  in 
1917,  and  to  $4"937  in  1918.  The  total  cost 

per  ton  for  the  Dome  in  1916  was  $2'634.  The 
operating  costs  at  the  Mclntyre  for  the  year 
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ending  June  30,  1918,  are  given  in  Table  5. 
Table  6  indicates  how  tlie  mining  costs 

amounting  to  $580,689  or  $3'2563  per  ton 
were  distributed  at  the  Mclntyre. 

Hydro  -  Electric  Power.  —  Though 
nearly  all  of  the  properties  operating  at  Por- 

cupine have  subsidiary  steam  plants,  the  power 
in  use  throughout  the  district  is  derived  mainly 
from  hydro-electric  installations  at  Sandy  Falls, 
on  the  Mattagami  River,  six  miles  north-west 
of  Timmins  in  the  western  part  of  the  Porcu- 

pine'district,  and  at  Wawaitin  Falls,  11  miles 
south-west  of  Timmins.     The  capacity  of  the 

Table  4.- 

Period  ending 

-The  Dome  Mines  Company, 
Limited. 

T^toi      Produc-     Total 

tons  ^tinn  per  ting ""  '  ton  costs 

Costs 

per 

ton 

Prospecting  days     Unknown    4,276'61 

March  31,  1913  ....     101,812       1,043,994       10'25         534,038       5'25 

4'24 

March  31,  1914  .... 
March  31,  1915  ,... 
March  31,  1916  .... 

March  31,  1917  .... 
December  1,  1917 

829  615,513 
4'25  752,207 
5'117  889,594 

4726  1,241,862 
4"173  686,180 

Totals     1.549.837     8,285,691        5'346    4,719,396      3'045 

Table  5.  —  McIntyre  Porcupine  Gold  Mines, 
Limited. 

Operating  Costs — Year  Ended  June  30,  1918. 
Cost 

Total       per  ton 
Mining—  $  $ 
Exploration    ;        10,200  64  00572 

Development       151,442  93  0'849i 
Breaking  and  sloping       419,045  61  2,3499 

580.689  18  32563 

Crushing  and  transportation  of  ore           26,519  07  0'14S7 Milling       161,201  40  09039 
Repairs  to  buildings,  etc          8,383  73  00470 
Heating,  lighting,  water  supply         25.613  43  01437 
Executive  expense — head  office        30,763  97  01725 
Administrative  and  general  expense  at  mine 

office        38,006  71  0  2131 

Taxes,  insurance  and  workmen's  compensa- tion       39,192  60  02199 
Bullion  marketing  costs         7.958  48  00415 

918.328  57  5' 1466 

former  is  2,500  horse-power  and  of  the  latter 
7,000  horse-power. 
Production  and  Dividends. — Table  7 

gives  the  gross  value  of  the  entire  production 
from  the  various  mines  of  the  district  together 
with  dividends  paid  up  to  the  end  of  1918. 

Conclusion. — Porcupine  is  the  youngest 

of  all  the  world's  great  goldfields.  During  its 
ten  years'  career  it  has  suffered  many  vicissi- 

tudes. It  blossomed  forth  healthier  than  be- 
fore after  the  terrific  forest  fires  of  its  early 

history.  It  may  equally  be  expected  to  de- 
velop with  renewed  vigour  now  that  the  world 

conflagration  of  war  is  passed.  Lack  of  labour 
is  impeding  the  growth  of  the  larger  and 
stronger  mines,  while  the  high  price  of  ma- 

terials, from  which  there  is  at  present  but  little 
relief,  prevents  the  reopening  of  many  promis- 

ing undeveloped  or  partly  developed  proper- 
ties. 

Table  7. — Production  of  Gold  and  Silver  at 
Porcupine. 

From  the  commencement  to  the  year  1918. 

Gold Year 

1910 

1911 
1912 

1913 

1914 
1915 1916 

1917 

1918 

Totals    ...     5,233.523 

35,539 
15.437 

1.730,628 

4,294,113 

5,190,794 

7,536,275 
9,397,536 

8,229,744 7,767,907 

44,197,973 

Silver 

Oz. 

19 

16.060 

38.785 47.980 

67,616 
91.505 

69.100 

68.216 

399,281 

Total  Dividends  Paid  by  Porcupine  Mines 
To  December  31,  1918. 

$ 
Hollinger  Consolidated  Gold  Mines,  Ltd    9,424,000 

Mclntyre  Porcupine  Mines,  Ltd    1,092,085 
Dome  Mines  Company,  Ltd    1,500,000 

Porcupine  Crown  Mines,  Ltd    840,000 
Rea  Consolidated  Gold  Mines,  Ltd    12,000 

Total    12,868,085 

Table  6, — McIntyre  Porcupine  Gold  Mines,  Limited. 

Breaking 
and 

—  Sloping 
$ 

Labour          149.025 
Explosives     58,316 
Supplies      9,012 
Power       26,168 
Workshops    2,249 
Hoisting       89,856 
Timbering       19,038 
Rock  Drill  Maintenance    9,375 
Sharpening  Steel       12,314 
Pumping  and  Ventilating    17,870 
Assaying  and  Sampling     5,875 
Superintendence      6,602 
Surveying  and  Engineering     8,719 
General  Mining  Charges       2,056 

416,4£0 

Exploration   

Analysis  of  Mining  Costs. 

Drifting         cmUng  R^*^*"^ 

8,166 
3,733 
2eo 

1,392 149 

2,674 576 
757 
531 
532 
196 

259 

61 19,333 

3,279 1,717 
397 1,082 30 

1,069 523 

432 

568 
212 

45 

117 

103 

24 

9,607 

Sinking 

Stations  and 
Sumps 

•S 

17,824 3,068 
1.230 

3,721 

108 

3,209 

5.239 1,730 2,273 

638 
90 

235 

311 

73 

39,755 

Winzes       Total  Cost 

4,112 

Cost 

per  Ton $ 
12110 

0"4659 

00744 

0'2189 
o'oiei 

0  5999 
01 398 
00809 
0  1062 
01 193 
00507 

00441 0  0582 

0'0137 

3'1991 0'0572 

580,689 



THE  MANGANESE   DEPOSITS  OF  TCHIATURI, 
CAUCASUS. 

By  W.  H.   RUNDALL.  Assoc.M.Inst.C.E.,  M.lnst.M.M. 

The  author  gives  an  account  of  the  present  position  of  the  Caucasus  manganese  mines. 

PRIOR  to  the  war  this  district  ranked  with 
India  and  Brazil  as  one  of  the  principal 

sourcesof  the  world's  supply  of  manganese 
ores,  and  the  deposit  about  to  be  described  is 
probably  the  largest  continuous  deposit,  as  yet 
actually  developed  and  producing,  in  any  part 
of  the  world. 

An  article  on  the  same  district  by  August 
Muls  appeared  in  the  June,  1910,  issue  of  the 
Magazine,  and  an  interesting  paper  by  Francis 
Drake  in  the  Transactions  of  the  American 
Institute  of  Mining  Engineers, dated  February 
1898,  describes  the  industry  in  the  days  of  its 
early  development.  A  paper  by  Mr.  E.  C. 

Harder,  read  in  1916  before  the  American  In- 
stitute of  Mining  Engineers,  made  reference 

to  these  deposits,  and  in  a  contribution  to  the 
discussion  on  the  paper,  Mr.  H.  K.  Scott  made 
useful  additions.  A  great  deal  of  valuable 
statistical  information  about  the  mineral  in- 

dustry of  the  Caucasus  generally,  and  the 
manganese  industry  in  particular,  is  contained 

in  a  recently  published  book,  "  Mineral  Re- 
sources of  Georgia  and  Caucasia,"  by  D. 

Gambashidze,  F.R.G.S. 
The  description  and  details  here  given  have 

been  compiled  from  notes  made  on  the  spot 
during  a  visit  to  the  district  in  question,  and 

variousother  places  of  interest  in  the  Caucasus, 
from  which  I  have  recently  returned. 

Tchiaturi  is  in  the  province  of  Kutais, 
Georgia,  south  of  the  main  Caucasus  Range. 
From  1801  to  1917  Georgia  formed  part  of  the 
Russian  Empire.  On  May  26,  1918,  the 
Georgians  proclaimed  their  independence  and 
organized  for  resistance  against  the  advancing 
Turks.  In  this  they  vveregreatly  assisted  by  the 

Germans,  who  obliged  theTurks  to  retreat  with- 
in the  frontiers  assigned  by  the  Brest-Litovsk 

Treaty.  Early  this  year  the  independence  of 
Georgia  as  a  republic  was  recognized  by  the 
Peace  Conference,  and  in  Tiflis,  where  I  was  at 
the  time,  great  rejoicings  and  demonstrations 
took  place.  History,  however,  in  these  troubled 
times  moves  fast,  and  it  remains  to  be.  seen 
whether  the  advance  of  the  Russian  Bolsheviks 

into  the  neighbouring  republic  of  Azerbaijan, 
and  the  evacuation  of  Batum  by  the  Allies,  a 

policy  now  decided  upon,  may  lead  to  the  de- 
struction of  the  recently  organized  Georgian 

republic  as  it  has  already  led  to  the  fall  of  the 
neighbouring  republic  of  Azerbaijan. 

The  village  of  Tchiaturi,  where  the  deposit 
is  located,  is  93  miles  in  a  direct  line  due  east 
from  the  Black  Sea.  At  this  point  the  Kvirila 
river  has  cut  a  deep  gorge  through  a  formation 
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Map  showing  the  Position  of  the  Tchiaturi  Deposits. 

of  massive  limestone,  the  sides  of  the  gorge 
rising  precipitously  in  places  to  a  height  of 
six  or  seven  hundred  feet  above  the  bed  of  the 
river.  In  the  faces  of  the  limestone  cliffs  there 

are  many  remains  of  ancient  cave  dwellings, 
approached  by  narrow  paths  hewn  in  the 
face  of  the  cliff.  The  limestone  is  of  a  dead 

black  colour,  owing  to  the  filtrations  from  the 
manganese  deposits  above. 

According  to  the  Russian  Geological  Survey, 
the  Tchiaturi  region  consists  of  granitic  rocks 

overlain  by  Tertiary  marine  deposits  ("  depots 
de  la  transgression  marine  Caspienne  ")•  At 
the  level  of  the  bed  of  the  river,  and  below  the 
bed  of  massive  limestone  some  800  to  900  ft. 
in  thickness,  intrusive  masses  of  diorite 

can  be  seen  in  places.  Overlying  the  lime- 
stone, and  to  no  great  depth,  are  beds  of  soft 

sandstone  and  argillaceous,  or  calcareous,  sandy 
shales.  The  beds  of  manganese  ore  lie  at,  or 
about,  the  junction  of  the  massive  limestone 
and  the  overlying  sandstone  rock,  and  would 
appear  to  be  of  sedimentary  and  detrital  origin 
modified  by  secondary  infiltration  and  enrich- 
ment. 

The  ore-bed  varies  in  thickness  from  3  or  4 
ft.  to  as  much  as  8  or  9  ft. ;  it  lies  almost 
horizontal,  and  is  wonderfully  regular  and 
very  little  disturbed  by  faults  or  contortions  of 
the  strata.  The  deposit  is  extensive,  and  the 
area  over  which  exploitation  has  already  been 
carried  on,  as  evinced  by  the  large  number  of 
mine  workings,  amounts  to  over  40  square 
versts  (l7o  square  miles).  It  is  split  up  and 
divided  by  the  Kvirila  river,  the  three  main  ra- 

vines running  north  and  the  two  main  ravines 
running  south,  forming  seven  areas.  The  ore 
horizon  varies  from  700  to  1,200  ft.  above  the 

Tchiaturi  District,  showing  Position  of  Chief  Workings. 

main  valley,  and  the  general  dip  or  trend  is 
south-easterly. 

Russian  engineers  have  estimated  the  ton- 
nage of  ore  available  for  exploitation  at 

200,000,000  tons.  A  rough  estimate  based  on 
the  area  over  which  the  deposit  has  actually 

been  exposed  by  the  existing  mines  and  scat- 
tered outlying  workings  gives  approximately 

100,000,000  tons,  from  which  one  must  deduct 
the  10,000,000  odd  tons  already  exported  from 
the  district.  From  the  point  of  view  of  avail- 

able tonnage,  therefore,  the  district  is  assured 
of  a  prosperous  future  for  many  decades. 

The  ore  of  the  district  is  pyrolusite,  con- 
taining 60-63%  metallic  manganese  in  its  pure 

state,  partly  of  compact  crystalline  structure 
and  steel  grey  metallic  lustre,  but  more  gener- 

ally amorphous  and  of  a  dull  black  or  brown- 
ish colour.     Wad  also  occurs  extensively. 

The  following  is  a  characteristic  analysis 

given  by  Gambashidze : 
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Moisture       r61 
Silica    6  67 
Alumina       214 

Manganese  Peroxide     85 '77 Manganese  Protoxide    080 
(Manganese  Metal     5483) 
Lime     0'87 
Magnesia     024 
Barytes    068 
Phosphoric  Acid     0  40 
(Phosphorus    017) 
Iron  Oxide    0  03 

9921 
The  only  mine  being  actually  worked  at  the 

time  of  my  visit  is  situated  on  the  south-west 
side  of  the  Chacrouti  ravine,  south  of  the 
Kvirila  river.  Prior  to  the  war  this  had  be- 

longed to  a  German  company,  and  is  well  laid 
out  and  equipped.  It  has  now  been  taken 
over  by  a  local  Georgian  syndicate  which  is 
working  on  a  reduced  scale  and  much  below 
the  full  capacity  output  of  the  minesand  works. 

As  this  mine  is  an  example  of  the  best  prac- 
tise of  the  district,  a  brief  description  will  be 

of  interest. 

The  ore-bed  at  this  point  lies  approximately 
725  ft.  above  the  Kvirila  river  at  the  contact 

of  the  limestone  and  the  overlying  sediment- 
aries,  the  outcrop  being  exposed  all  along  the 
south-west  side  of  the  ravine.     The  mine  is 
entered  by  a  tunnel  about  10  ft.  wide  by  6  ft. 
high  and  some  2,000  ft.  in  length,  substantially 

timbered,  driven  perfectly  straight,  and  fur- 
nished with  a  double  track.     An  endless  wire 

rope  running  on  rollers  between  the  rails  con- 
trols the  movement  of  the  trucks.      The  trucks 

are  of  steel,  about  14  cu.  ft.  capacity  each.     At 
the  surface  the  trucks  run  on  to  tipplers  and 
are  dumped  over  large  screens.     The  reject 
from  the  screens  is  picked  over,  and  a  limited 

quantity  of  coarse  ore  is  selected  for  direct  ship- 
ment ;   waste  is  picked  out,  and  ore  of  too  low 

grade  for  immediate  shipment  is  broken  up  and 
thrown  in  with  the  fines.     All   the  fines  are 
washed  down  a  concrete-lined  steel  chute  to 
the  valley  below.     At  the  time  of  my  visit  the 
ore  was  8  ft.  9  in.  in  thickness  at  the  working 
face,  but  was  only   being   worked  out   to  a 
height  of  about  7  ft.  above  the  foot-wall.     The 
reason  for  this  was  explained  as  being  due  to 
the  difificulty  in  obtaining  props  of  sufficient 
length. 

The  following  section  was  noted  at  the  face 
of  the  stope  commencing  from  the  top : 

12  in.  Ore  locally  known  as  "oolite," 
consisting  of  nodules  of  pyrolusite 
varying  in  size  from  iV  to  J  in.  diam- 

eter, cemented  together  by  an  arenace- 
ous calcareous  gangue  and  merging  at 

times  into  small  concretions  of  massive 
ore. 

6  in.     Soft,  earthy,  brown  ore. 
4  in.     Argillaceous  layer  of  poor  grade. 
9  in.  Good  ore  interspersed  with  streaks 

of  grey  and  white  clayey  matter.  If 
carefully  mined  and  sorted  this  will  give 

48-50%  ore  fit  for  direct  shipment.  It 
is  not  suitable  for  concentration  by 
washing  owing  to  the  contained  clay. 

14  in.  Soft  black,  or  chocolate-coloured 

ore,  45-50%. 
9  in.     Black  ore  containing  a  good  deal 

of  clayey  matter.  If  carefully  mined 
and  sorted  should  yield  50%  ore. 

10  in.  Hard  black  ore,  slightlymixed  with 
sand  and  clay. 

20  in.     Hard  steel-grey  to  black  ore,  very 
clean.     At  least  half  can  be  sorted  out 

of  high  grade  for  direct  shipment. 
Below  this  comes  the  solid  limestone  foot- 

wall. 
The  method  of  mining  adopted  is  as  follows : 

A  pillar  100  ft.  in  width  is  left  on  each  side  of 
all  main  entrance   galleries.      Ventilation  is 
provided  for  by  parallel  galleries,  or  holing  to 
the  surface  where  the  surface  contour  permits 

of  this  being  conveniently  done.     For  the  min- 
ing of  the  ore,  galleries  are  driven  out  at  right 

angles  to  the  main  haulage  ways.     The  long- 
wall  system  of  mining  is   used,    and  as  the 
distance  between  walls  increases  props  are  put 
in  to  support  the  roof.     The  limit  of  open  width 
allowed  is  about  30  ft.,  and  when  this  width  is 
reached  the  central  props  are  drawn  and  so 
gradually  the  roof  is  allowed  to  cave,  the  waste 
to  be  disposed  of  being  first  thrown  back. 

The  miners  work  on  the  contract  system  and 

are  paid  by  the  square  sagene  (49  sq.  ft.)  of 
ore-bed  mined.  The  contract  price  includes 
the  removal  and  rough  sorting  of  the  ore,  the 
loading  of  the  same  into  the  trucks  (not  the 
tramming),  and  the  laying  of  the  branch  roads 

up  to  and  along  the  working  face,  also  the  hand- 
ling and  disposal  of  the  waste,  which  is  not 

trammed  to  the  surface.  The  contractor  is 

provided  free  of  charge  with  all  the  material 
and  stores,  such  as  timber,  lighting,  etc. ;  also 
all  tools  and  the  keeping  of  them  in  condition, 
such  as  the  sharpening  and  re-helving  of  picks, 
etc.  No  explosives  are  used,  as  the  ore  is 
easily  broken  down  by  the  pick. 

No  detailed  information  was  available  as 

regards  cost  of  mining,  but  taking  into  con- 
sideration the  price  paid  to  the  contractors, 

estimating  roughly  for  the  cost  of  tramming, 
timber,  and  stores,  etc.,  and  calculating  roubles 
at  the  then  current  rate  of  exchange,  I  estimate 
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n  sterling  that  the  cost  per  ton  of  ore  trammed 
to  the  surface  would  work  out  at  about  two 
shillings. 

The  ore-dressing  plant  is  situated  at  the  bot- 
tom of  the  ravine  immediately  below  the  mine. 

The  plant  is  designed  in  three  units,  housed 
under  one  roof,  each  unit  being  capable  of  an 

output  of  100-150  tons  of  washed  ore  per  shift 
of  8  hours,  full  working  time.  Only  one  of 
these  units  was  at  work  at  the  time  of  my 
visit,  running  one  shift  of  8  hours  only.  There 
is  no  crushing  plant,  the  disintegration  of  the 

ore  while  being  washed  down  the  steep  con- 
crete launder  from  the  mine,  over  400  ft. 

vertically  above,  proving  quite  sufficient.  The 
ore  is  first  passed  to  22  ft.  revolving  trom- 
mels(three  in  number, one  to  each  unit),  having 
30  m.m.  holes.  The  coarse  reject  from  these 
trommels  passes  to  revolving  picking  tables, 
one  table  to  each  trommel.  Each  table  is  at- 

tended by  four  men,  and  all  ore  fit  for  direct 

shipment  is  picked  out,  the  remainder  being  re- 
jected as  waste.  The  screenings  from  the  large 

trommels  are  further  classified  by  revolving 
trommels  having  holes  as  follows:  20  m.m.,  10 
m.m.,  6  m.m.,  3  m.m.,  Ijm.m.  This  classified 

material  is  fed  to  jigs  of  the  Hartz  type  as  fol- 
lows: Four  3-compartmentcoarse  jigs, treating 

the  coarse  material  of  all  three  units  ;  and  for 

each  unit:  four  3-compartment  medium  jigs, 
and  two  3-compartment  fine  jigs.  For  the  fur- 

ther classification  of  the  ore  to  the  fine  jigs  each 
unit  is  provided  with  spitzkasten.  The  jig 
floor  is  placed  at  a  sufficient  height  to  enable 

large  hoppers  to  be  installed  below  for  the  col- 
lection of  the  washed  ore  and  the  tailings. 

The  washed  ore  is  trammed  direct  from  the 

above-mentioned  hoppers,  through  a  long  tun- 
nel, to  the  loading  dump  alongside  a  railway 

siding  capable  of  holding  a  large  tonnage.  The 
tramming  through  the  tunnel  to  the  siding  is 
done  by  an  endless  travelling  cable,  the  tunnel 
being  furnished  with  double  tracks.  The 
coarse  tailings  are  trammed  from  the  waste 
hoppers  and  dumped  into  the  ravine  below. 
Owing  to  the  fouling  of  the  Kvirila  river  in  the 
past  by  the  slimes  from  the  washing  plant,  it  is 
not  now  permitted  to  discharge  the  fine  tailings 
and  slimes  direct  into  the  ravine.  The  method 

adopted  is  to  impound  these  slimes  in  large 

masonry  settling  tanks  and  they  are  thus  dis- 
charged at  intervals,  instead  of  continuously, 

into  the  ravine.  From  the  ravine  they,  of 
course,  eventually  find  their  way  into  the  river 
and  it  is  difficult  to  see  what  is  gained  by  this 
system  of  impounding.  No  attempt  is  made 
to  treat  the  fine  slimes  on  tables  or  frames. 

The  power  is  furnished  by  two  Korting  oil 

engines,  one  of  150  h.p.  and  one  of  75  h.p. 
Electric  current  is  generated  for  the  lighting 

of  the  plant,  mine-floors,  buildings,  etc. 
The  loss  of  manganese  in  the  washing  process 

isvery considerable.  Under  thebest  conditions 
a  recovery  of  67%  is  claimed.  Soft  earthy  ores 
mixed  with  clay  should  not,  of  course,  be  fed  to 
the  plant,  and  this  is  avoided  as  far  as  possible. 

A  parcel  of  752  tons  (dry  weight)  of  washed 
ore  from  this  plant  was  sampled  while  loading 

on  board  a  steamer  for  export  with  the  follow- 

ing result :  Manganese  metal  54'95%  =  approx- 
imately  86'80%  peroxide  ;  silica  5'35%. 

TcHiATURi  Village. 

The  question  of  the  advisability,  or  other- 
wise, of  concentrating  the  ore  by  washing  may 

be  considered  as  debatable.  So  many  factors 
enter  into  the  question  that  it  is  outside  the 

scope  of  this  article.  It  hinges  upon  the  re- 
lation between  cost,  freight,  and  realization 

values,  and  also  upon  a  comparison  between 
the  loss  in  tailings  in  the  one  case  and  the  loss 
caused  by  careful  sorting  and  selection  in  the 
other.  The  only  British-owned  company  in 
the  district  has  no  washing  plant,  and  their 
manager  informs  me  that  when  working  prior 
to  the  war  they  could  keep  their  shipments  up 
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to  48%  Mn  and  over  without  any  system  of 
concentration, but  by  encouragingclean  mining 
and  sorting  of  the  ore  by  a  system  of  bonuses, 
over  and  above  the  contract  price,  based  on  the 
grade  of  the  ore  delivered  by  the  contractors. 

Of  course,  where  the  ore  is  destined  for  sale 
to  the  chemical  industry  and  its  value  depends 
upon  a  very  high  percentage  of  peroxide  (90% 
or  over)  and  its  freedom  from  impurities,  the 
issue  is  clearly  in  favour  of  some  system  of 
concentration.  Also  at  the  present  time,  and 
taking  into  account  the  high  rates  of  freight 
and  other  charges,  every  advantage  is  to  be 
derived  from  keeping  shipments  up  to  as  high 
a  grade  as  possible. 

For  the  transport  of  the  ore  from  the  mines 
and  washing  plants  to  the  railway  at  Tchiaturi 
all  the  larger  establishments  have  their  own 

incline  tracks,  or  wire  rope- ways,  to  the  dumps, 
or  loading  platforms,  alongside  their  own  rail- 

way sidings.  The  smaller  concerns,  and  those 

less  favourably  situated  for  direct  connec- 
tion with  the  railway,  have  recourse  to  the 

local  transport  drivers  who  undertake  the 
transport  of  the  ore  along  the  steep  and  narrow 
mountain  tracks  to  the  railway,  on  a  contract 
basis  according  to  distance.  For  this  class  of 

transport  light  two-wheeled  ox-carts,  furnished 
with  long  wicker-work  baskets  holding  70 
poods  (about  23  cwt.)  are  used.  These  are 

locally  known  as  "  arbas,"  and  have  the  ad- 
vantage that  the  loaded  trip  is  all  down  hill. 

The  cost  of  the  ore  delivered  on  rail  in  the 
case  of  the  favourably  situated  mines  with 
adequate  mechanical  transport  arrangements 
does  not  exceed  5s.  6d.  per  ton.  In  the  case 
of  the  outlying  mines  transporting  the  ore  in 

ox-carts  the  cost  is  of  course  proportionately 
higher. 

In  1893  the  Russian  Government  completed 

the  construction  of  a  narrow-gauge  railway 
from  Tchiaturi  to  Charopani,  a  distance  of  26 
miles,  at  a  cost  of  about  ;^150,000.  This  rail- 

way follows  the  Kvirila  river  down  to  its 

junction  with"  the  river  Rion  at  Charopani. 
The  Rion  is  a  large  and  important  river  flow- 

ing into  the  Black  Sea  at  the  port  of  Poti,  but 
owing  to  its  swift  and  turbulent  current  is  not 
navigable. 

AtCharopanithenarrow-gauge  railway  from 
Tchiaturi  establishes  connection  with  the  main 

Trans- Caucasian  Railway  running  from  Baku, 
on  the  Caspian  Sea,  to  Batum  and  Poti  on 
the  Black  Sea.  At  this  point  the  trucks 
on  the  narrow-gauge  line  are  shunted  on  to  a 
high-level  siding  parallel  with  :i  !■  w-level  sid- 

ing on  the  broad-gauge  line,  and  I'ne  transfer 
of  the  ore  to  broad-gauge  trucks  is  effected  by 

chutes  which  direct  the  stream  of  ore  into  the 
trucks  below. 

The  railway  freight,  Tchiaturi  to  Poti,  was 
in  March  of  this  year  about  14s.  8d.  per  ton 
when  calculated  into  sterling  at  the  then  cur- 

rent rate  of  exchange.  To  this  has  to  be  added 
the  cost  of  handling  at  Charopani, 

Poti,  on  the  Black  Sea,  is  the  principal  port 
of  shipment.  Here  the  trucks  are  run  on  to  the 

wharf  alongside  the  steamers,  and  extensive  ac- 
commodation for  dumping  the  ore  on  and  near 

the  wharves  is  also  provided.  The  stocks  of 
ore  awaiting  shipment  at  the  port  of  Poti  are 
very  large,  amounting  to  some  hundreds  of 
thousands  of  tons  at  the  present  time.  These 
stocks  were  accumulated  before  the  war.  The 
handling  and  stowing  on  board  at  Poti  is  done 
by  contract  at  an  arranged  price  per  ton  ;  at 
the  presenttime  the  cost  is  high  owing  totheex- 

orbitant  demands  of  the  local  Dockers'  Union. 
A  charge  on  the  industry,  apart  from  the 

cost  of  production,  transport,  port-dues,  etc.,  is 

the  local  association  of  producers'  tax.  The 
Association  of  Manganese  Producers,  whose 
authority  was  recognized  by  the  Russian 
Government  before  the  revolution,  and  now 

recognized  by  the  present  Georgian  Govern- 
ment, was  organized  in  order  to  co-ordinate 

and  assist  the  industry  by  the  improvement  of 
roads,  water  supply,  lighting,  the  keeping  of 
records  and  statistics,  etc.  They  are  author- 

ized to  exact  a  tax,  at  a  rate  which  can  be 
varied  within  certain  limits,  on  all  ore  exported. 
This  tax  at  present  amounts  to  approximately 
2s.  per  ton  on  ore  destined  for  the  metallurgical 
industry,  and  4s.  per  ton  on  ore  destined  for 
the  chemical  industry. 

Owing  to  the  constantly  fluctuating  rate  of 
exchange,  and  the  unstable  conditions  as  to  the 
cost  of  labour,  etc.,  at  the  present  time,  it  is  not 
possible  to  give  reliable  figures  for  the  cost  per 
ton  of  ore  f.o.b.  Poti.  The  following  is  an 
approximate  estimate,  based  on  the  freight  and 
other  charges  at  the  end  of  March  last,  for  ore 
destined  for  the  metallurgical  industry  from  a 
fully  equipped  and  favourably  situated  mine  : 

Cost  per  ton. 

/  s.  d. 
Mining,  Dressing,  Transport, 

and  Loading  on  Rail     5  6 
Railway  Freight  Tchiatari  to  Poti  14  8 
Handling  at  Charopani    1  0 
Station  and  Weighing  Charges, 

Port  Dues,  and  Loading  on 
Board       3  0 

Association  of  Producers' Tax  ...  2  0 

Total  Wet  Weight  £\     6     2 

This  cost  is  equal  to  about  7d.  per  unit  on  ore 

I 
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averaging  fifty  per  cent  manganese  metal,  dry 
weight. 

The  sea  freight  to  European  ports  is,  of 
course,  a  variable  factor,  and  is  governed  by 
the  demand  for  freight  ruling  at  the  Black  Sea 
ports  generally.  At  the  present  time  freights 
are  extremely  high,  and  they  will,  of  course, 
continue  to  be  so  while  the  political  situation 
in  Russia  and  Turkey  prevents  the  resump- 

tion of  normal  trade. 

In  1913  the  mining  and  export  of  manganese 
ore  from  Tchiaturi  had  risen  to  very  important 
proportions,  amounting  in  that  year  to  over 
one  million  tons.  The  British  ports  to  which 

the  ore  was  principally  shipped  were  Middles- 
brough, Garston,  Manchester,  and  Mostyn. 

The  largest  shipments  went,  however,  to  the 
continental  ports  of  Rotterdam  and  Antwerp, 
these  shipments  being  destined  for  Germany. 
The  war  of  course  completely  paralysed  the 

industry,  and  although  a  resumption  of  ship- 
ments has  been  made  it  is  on  a  very  small  scale 

at  present. 
The  Georgian  Government,  which  is  abso- 

lutely communistic  in  its  policy,  has  now 
nationalized  all  minerals,  and  has  limited  the 
ownership  of  land  to  7  desatines  (19  English 
acres)  per  individual  owner.  The  export  of 
all  products  of  the  country,  including  minerals, 
is  controlled  by  the  Government.  The  control 
and  regulation  of  the  export  of  manganese  ores 
is  in  the  hands  of  a  special  committee  author- 

ized by  the  Government  and  known  as  the 
Georgian  Manganese  Combine.  The  combine 

claims  to  own  two-thirds  of  the  manganese- 
bearing  area.  Independent  producers  wishing 
to  export  their  ore  must  do  so  under  licence 
from  the  combine,  who  will  fix  the  price  per 
unit  to  be  advanced  against  the  ore  placed  f.o.b. 
Poti,  based  on  the  cost  of  production,  plus 
freight,  loading  charges,  local  taxes,  and  dues, 
etc.  After  realization  at  the  port  of  destin- 

ation, and  the  deduction  from  the  sum  realized 
of  all  freight  and  other  charges,  the  Georgian 
Government  tax  of  25%  of  the  net  profit,  and 
the  amount  already  advanced  against  the  ore 
f.o.b.  Poti,  any  balance  will  be  paid  to  the 
producer. 

Firms  or  individuals  wishing  to  purchase 
ore  in  Georgia  for  shipment  abroad  cannot 
deal  direct  with  producers,  but  must  apply  to 
the  Government,  who  will  specify  terms  in 
conjunction  with  the  combine. 

The  foregoing  will  have  made  it  evident  that 
from  a  commercial  point  of  view  the  leading 
factors  are  the  cost  of  land  and  sea  transport, 
taxation,  etc.,  and  that  the  mining  and  treat- 

ment of  the  ore  is  a  merely  fractional  part  of 

the  cost  of  the  ore  up  to  the  time  of  its  realiza- 
tion abroad.  Any  improvements  or  economies, 

therefore,  in  this  department  play  but  a  small 
part  in  the  net  results. 

From  the  point  of  view  of  tonnage  available 
for  exploitation,  facility  of  working,  and  the 
extraction  of  ore  of  excellent  shipping  grade 
at  low  cost,  the  Tchiaturi  district  is  very 
favourably  circumstanced.  The  future  pros- 

perity of  the  industry  is  so  completely   bound 

Bridgk  o\er  Kvirila  River,  with  Electric   Light  Plant 
adjoining. 

up  with  the  question  of  fluctuations  in  the 
market  value  of  the  product,  the  cost  of  trans- 

port to  the  available  markets,  and  the  attitude 
and  exactions  of  the  Government  of  Georgia, 
that  it  is  difficult  to  forecast  its  future  possi- 

bilities, and  the  influence  of  supplies  from  this 
source  on  the  markets  of  the  world.  At  present 

prices,  granted  a  continuance  of  political  sta- 
bility in  Georgia,  and  prospects  of  some  re- 

duction in  ocean  freights,  the  industry  should 
gradually  again  take  its  place  among  the  world 
sources  of  manganese  ore. 



RESEARCH    IN   METAL   MINING 

By   ALEX.    RICHARDSON,  M.Inst.M.M. 

The  Author  makes  suggestions  for  the   inauguration   of  systematic  research 
in  connection  with  Metal  Mining. 

THE  amount  of  attention  directed  to  re- 
search in  metal  mininghasnever  been  very 

great ;  and  now  that  the  pressure  of  national 
necessity  to  preserve  national  existence  has 
largely  spent  its  stimulating  force,  there  is  a 
danger  that  laissez-faire  will  again  cast  its  bale- 

ful shadow.  This  is  a  contingency  that  cannot 
be  viewed  with  equanimity  ;  for,  with  working 

costs  steadily  mounting,  it  is  essential  that  cur- 
rent mining  practices  should  be  critically  ex- 

amined with  a  view  to  the  elimination  of,  or  im- 

provement in,  those  factors  which,  by  encour- 
aging inefficiency,  raise  the  operating  cost. 

Apart,  too,  from  the  direct  commercial  benefit 
that  would  accrue  as  a  result  of  a  betterment 

of  practice,  it  would  seem  that  the  time  has 

now  arrived  when  the  industry  should  con- 
sider whether  a  scientific  examination  of  fun- 

damental principles  might  not  prove  a  speedier 
way  of  arriving  at  a  solution  of  the  problems 
that  confront  it  than  the  empirical  methods 

which  have  brought  it  the  success  it  has  al- 
ready achieved.  Moreover,  the  rate  of  eleva- 

tion of  mining  from  a  craft  to  a  science  would 

be  increased  by  a  greater  infusion  of  the  scien- 
tific spirit,  and,  as  a  consequence,  the  value  of 

the  mining  engineer  to  the  community  would 
be  more  widely  recognized. 

Many  people  regard  research  as  a  purely  aca- 
demic affair,  one  in  which  a  test-tube,  micro- 
scope, or  other  standard  laboratory  instrument 

figures  prominently, and  which  can  only  be  pro- 
perly attempted  by  a  spectacled  investigator 

with  various  combinations  of  letters  after  his 
name  ;  a  refined  form  of  activity,  in  fact,  which 
does  not  appear  to  have  much  connection  with 
the  rugged  business  of  mining.  When  it  is 
pointed  out  that  the  term  means  the  discovery 

of  facts  by  the  agency  of  an  investigation  con- 
ducted on  scientific  lines, it  will  be  realized  that 

its  application  should  prove  as  productive  of  a 
remunerative  crop  in  the  field  of  mining  as  in 
any  other. 

The  different  branches  of  mine  work  are  so 

interrelated  and  interdependent  that  any  dog- 
matic pronouncement  regarding  the  relative 

importance  of  each  in  the  general  scheme  would 
be  unlikely  to  meet  with  unanimous  accept- 

ance ;  it  might,  indeed,  prove  to  be  the  nucleus 

of  avolume  of  warm  argument.  l"or  thisreason 
it  is  not  easy  to  say  off-hand  in  which  directions 

research  can  be  most  profitably  instituted,  and 
which  problems  most  demand  solution.  It  will, 
however,  be  an  aid  to  the  envisagement  of  the 

subject  to  pass  in  review  some  of  the  chief  min- 
ing activities.  These  are  given  in  the  follow- 
ing tabular  statement. 

SYNOPSIS   OF   MINING. 
Geology  : 

Petrology. 
Faults. 

Mineralogy. 

Dykes. Ore  deposits. Maps. 
Lodes. Records. 

Prospecting  : 
Surface  indications. Boring  appliances. 
Methods  of  searcli. 

Surveying  bore-holes. Boring. 
Testing    and    valuing 

ground. Exploitation  : 
Shafts:  position. form, Bins. 

size,  lining. Pillars. 

Shaft  sinking. Mining  methods. 
Shaft  equipment. 

Sampling. 

Underground  lay-out. 

Surveying. 

Stations. Plans. 

Cross-cuts. Power- transmission. 
Drives. 

Safety  measures. 
Rises. Rescue  work. 
Winzes. 

Breaking  ground  : 

Drill  steel. Excavating  machinery 
Hand  tools. Hydraulic  mining. 
Machine  drills. 

Dredging. 

Methods  of  drilling. Stopes. 
E.xplosives. 

Shovelling. 
Blasting. Tramming. 

Supporting  excavations  : 
Pillars. Concrete. 

Packs. 
Metallic  supports. 

Hydraulic  filling. Methods  of  using  sup- 
Timber. 

ports. 

Masonry. Mine  subsidence. 

Hoisting  : 

Steam  winders. Cages  and  skips. 
Electric  winders. Safety  appliances. 
Compressed  air  hoists. Signals. 
Headgears. Hoisting  systems. 
Ropes. Loading  chutes. 

Haulage  : 

Steam  haulage.  Haulage  systems. 
Electric  haulage.  Conveyors. 
Compressed  air  haulage.  Pipes  and  launders. 
Oil  locomotives.  Cars  and  trucks. 
Rope  haulage.  Tracks. 
Ropes  and  chains. 
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Drainage : 

Engines. Drainage  levels. 
Pumps. 

Bailing. 

Pipes. Dams. 

Sumps. Acid  water. 

Ventilation  : 
Natural  ventilation. Mine  gases. 
Mechanical  ventilation. Testing  mine  air. 
Ventilating  appliances. Dust  prevention. 
Efficiency  of  fans. Cooling    air    in    deep 

mines. 

Lighting  : 
Candles. Acetylene. 
Electric  light. Gas. 
Portable  lamps. Oil. 

Ore  dressing : 
Washing. Classifying. 
Sorting. Concentrating. 
Breaking. Magnetic  separation. 
Crushing. Flotation. 
Grinding. Efficiency  calculations. 
Screening. Flow  sheets. 

Labour  : 

Principles  of  employ- 
Education. 

ment. Native  labour. 

Modes  of  payment. Foreign  labour. 
Clothing. Strikes. 

Hygiene. 
Arbitration. 

Recreation. Contracts. 

Legislation  : 
Mining  laws. Royalties. 
Ownership. State  aid. 
Taxation. Mine  inspection. 
Works  regulations. Department  of  mines. 

Surface  works  : 

Works  buildings. Power  plant. 
Railways. Roads. 
Tramways. Sanitation. 
Offices. Recreation  club. 
Rooms. Sports  ground. 
Cottages. General  lay-out. 
Dams. 

Economics  : 

Prospectuses. Amortization. 
Company  organization. Supplies. 
Reports. Mining  nomenclature. 
Statistics  of  resources Standardization. 

and  production. Monographs. 
Costs,  prices,  and  profits .  Text-books. 
Weights,  measures,  and Translations. 

currencies. Societies. 

Principles  of  manage- Education and  training. 
ment. Teaching  institutions. 

Mine  accounts. Co-operation. 
Mine  valuation. 

Acareful  consideration  of  tlie  abovesynopsis 
will  disclose  the  existence  of  many  unsolved 
problems.  Among  these,  to  take  a  few  that 
readily  come  to  mind,  may  be  mentioned  the 
following  : 

Improvement  in  present  and  discovery  of 
new  methods  of  search  for  ore  deposits  where 
surface  indications  are  slight  or  absent. 

The  preservation  of  timber  underground,  or 

its  replacement  by  a  more  economical  substi- 
tute. 

The  development  of  the  rock-drill,  with 
special  reference  to  a  rotary  type. 

Reduction  of  the  waste  of  explosives  by 
means  of  the  elucidation  and  application  of  the 
laws  governing  their  use. 

The  devising  of  a  system  of  mine  taxation 

to  which  the  epithet  "equitable"  could  be  un- reservedly applied. 
The  standardization  of  methods  of  present- 

ing statistical  data  to  enable  the  construction 
of  informative  comparisons  between  machine 
and  machine,  mine  and  mine,  and  district  and 
district. 

The  preparation  of  monographs  to  bridge 
over  the  serious  time-gap  that  forms  between 
the  adoption  of  an  innovation  in  practice  and 

the  appearance  in  text-books  of  information 
regarding  it. 

The  translation  of  foreign  publications  of 
outstanding  merit. 

It  would  not  be  difficult  to  suggest  several 
other  promising  lines  of  advance ;  the  difficulty 
would  lie  rather  in  keeping  the  number  of  sug- 

gestions within  reasonable  limits.  Assuming, 
then,  that  the  field  of  research,  or  some  corner 
of  it,  is  worthy  of  cultivation,  what  will  be  the 
most  suitable  procedure  to  adopt  ?  There  are 
many  roads  of  approach.  Probably  the  most 
effective  initial  step  would  be  the  issuance  by 
the  society  chiefly  concerned  of  a  carefully 
prepared  questionnaire  to  its  members.  From 
an  analysis  of  the  replies  received,  certain 
points  would  emerge  indicating  common  needs. 
This  analysis  could  form  the  basis  of  a  paper, 
the  discussion  of  which  could  not  fail  to  elicit 
further  information  of  value,  and  to  assist  in 

determining  the  relative  urgency  of  the  prob- 
lems awaiting  attack.  It  would  then  be  for  the 

industry  to  decide  whether  or  not  the  matter 
was  of  sufficient  inoment  to  call  for  its  active 

business  participation.  If  a  favourable  verdict 
was  returned,  the  next  step  might  be  the  for- 

mation of  a  research  association  working  under 

Board  of  Trade  licence.  An  approved  associa- 
tion confers  the  important  advantage  of  se- 

curing to  the  contributing  firms  remission  of 
taxation  on  sums  subscribed  by  them  ;  profits 

devoted  to  research  so  organized  are  recog- 
nized by  the  surveyors  of  taxes  as  business 

costs,  and  are  exempt  from  income  and  excess 
profits  taxes.  At  this  stage  the  question  of 
inviting  Government  financial  assistance  is 
one  that  is  likely  to  arise.  If  such  assistance 
is  secured  a  measure  of  Government  control 
necessarily  ensues,  which  may  tend  to  cause 
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some  delay.  On  the  whole,  it  is  perhaps  better 
for  an  association  to  be  independent  of  grants 
from  parliamentary  funds.  The  industry  should 
be  strong  enough  to  be  able  to  maintain  this  in- 

dependence, for  although  the  amount  of  metal 
mining  carried  on  in  the  United  Kingdom  is 
comparatively  small,  the  amount  financed  and 
controlled  from  there  is  very  large. 

The  preliminary  spade-work  done  by  the 
society  would  enable  the  association  to  appor- 

tion the  weight  to  be  given  to  the  several  more 
unanimous  recommendations  for  research,  and 
to  select  the  one  or  the  few  on  which  to  initiate 

early  action.  The  way  would  then  be  clear 
for  the  preparation  of  an  estimate  of  the  first 

year's  working  and  of  the  amount  of  the  first 
annual  contribution  of  each  of  the  subscribing 
bodies.  The  utilization  of  the  funds  subscribed 
could  be  left  in  the  hands  of  a  board  of  control. 
The  members  of  this  board  should  receive  fees 

for  attendance,  and  retire  by  rotation,  much  on 
lines  followed  by  the  directorates  of  mining 
companies.  Their  number  might  be  limited 
to  six  in  the  first  instance.  A  large  board 
almost  always  leads  to  dilution  of  control  and 
weakening  of  interest.  On  the  board  would 
devolve  the  duty  of  appointing  a  director  of 

research,  an  appointment  calling  for  the  exer- 
cise of  a  good  deal  of  judgment,  for  on  the 

selection  much  would  depend.  As  research  is 
an  affair  of  men,  not  of  machines,  the  posses- 

sion of  tact  should  be  a  noticeable  item  in  the 

schedule  of  qualifications  of  such  an  officer. 
He  should,  of  course,  have  a  good  technical 
knowledge  of  the  various  aspects  of  mining 
both  above  and  below  ground,  and,  in  addition, 
a  real  affection  for  it.  Business,  administra- 

tive, and  secretarial  experience  is  very  desir- 
able. A  temperament  buttressed  with  enthu- 
siasm, but  not  too  sanguine  to  accept  readily 

putative  discoveries  of  uncritical  persons,  and 

sufficient  scientific  training  to  discriminate  be- 
tween the  savant  and  the  charlatan,  are  useful 

adjuncts.  As  occasion  demanded,  and  in  con- 
sultation with  the  director,  the  board  would 

gradually  appoint  the  office  and  technical  staff. 

Before  embarking  on  any  research,  it  is  ad- 
visable to  obtain  a  record  and  an  analysis  of 

all  previous  work  bearing  on  the  research  con- 
templated. A  bibliography  in  card  form  is  well 

adapted  to  exhibit  this  information  in  a  way 

suitable  for  quick  and  easy  reference.  It  sup- 
plies a  standpoint  from  which  to  view  in  proper 

perspective  the  ground  to  be  covered,  and 
eliminates  the  danger  that  a  line  of  inquiry 
might  be  followed  and  time  and  money  wasted 
in  the  pursuit  of  an  investigation  which  some 
little  known  record  had  shown  to  be  fruitful  of 

disappointing  results.  In  addition  to  its  value 
as  a  corrective  to  uninformed  optimism,  a  list 
of  references  stimulates  suggestions  for  future 
work,  and,  when  published  in  annotated  form,  |? 
constitutes  a  valuable  work  of  reference  for  all 
interested  in  the  subject  dealt  with. 

In  considering  the  subject  generally,  it  is 
well  to  bear  in  mind  that  a  research  is  an 
adventure  the  outcome  of  which  no  one  can 

predict.  There  can  be  no  certainty  that  a 
discovery  will  result  from  an  expenditure  of 
funds  ;  but  there  is  a  reasonable  probability  of 

its  doing  so  if  the  research  is  vigorously  con- 
ducted, just  as  in  the  development  of  the 

mineral  resources  of  a  new  country,  the  greater 
the  zeal  of  the  explorers  the  more  likely  is  a 
pick  to  stick  fast  within  a  welcome  nugget. 
Even  if  a  research  fails  to  unearth  anything 
of  immediate  practical  value,  it  cannot  fail  to 
generate  a  wave  of  scientific  thought  in  a  large 
circle  of  workers  and  in  a  still  larger  circle  of 

interested  spectators,  the  indirect  benefit  of 
which  must  be  considerable.  Research  directs 

thought  along  new  paths,  and  acts  as  a  cure 
to  grooviness  of  outlook,  which  is  the  negation 
of  intellectual  activity.  Its  value  lies  not  only 

in  the  knowledge  that  it  gives,  but  in  the  capa- 
city to  get  knowledge  that  it  breeds.  And  if 

mining  is  to  succeed  in  securing  the  position 
among  the  professions  to  which  it  is  entitled, 
it  will  be  by  some  such  means  as  this. 

NEWS  LETTERS. 
VICTORIA.   B.C. 

July  22. British  Columbia  Output. — The  an- 

nual report  of  the  Minister  of  Mines  for  Brit- 
ish Columbia  for  the  year  1919  has  just  been 

issued.  The  report  contains  393  pages  and 
comprises  a  resume  of  the  mineral  industry  of 
the  province,  the  individual  reports  of  the  six 

resident  mining  engineers,  the  mining  record- 
ers, the  gold  commissioners,  and  the  mine  in- 

spectors; a  brief  account  of  all  operating  mines 
and  collieries  that  have  not  been  covered  in 

previous  reports,  and  an  account  of  the  acci- 
dents that  have  happened  in  mines  and  col- 
lieries during  the  year.  As  usual,  the  report 

is  well  finished  typographically  and  well  illus- 
trated with  half-tone  reproductions  of  mines 

and  dressing  plants,  sketch  maps,  and  flow- 
sheets of  ore-dressing  and  metallurgical  opera- tions. 

The  following  table  gives  the  revised  out- 
put of  the  mineral  production  for  the  year,  and 

also,  for  comparison,  of  the  two  previous 

years : 
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British  Columbia  Metal  and  Mineral  Output. 

Gold  placer    oz. 
Gold  lode    oz. 
Silver    oz. 
Lead      lb. 
Copper     lb. 
Zinc       lb. 
Coal       long  tons 
Coke     long  tons 
Miscellaneous  products   

1917 

Quantity 

24,800 
114,523 

2,929,216 
37,307,465 
59,007.565 
41,848,513 
2,149  975 

159.905 

Value 

$ 
496,000 

2,367,190 
2,265,749 
2,951,020 

16,038,256 
3,166,259 
7,524,913 

959,430 
1,241,575 

37,010,392 

Quantity ■      16,000 

164,674 
3,498,172 

43,899,661 
61,483.754 
41,772,916 

2,302.245 188,967 

Value 

41,732.474 

1919 

Quantity 

14,325 

152,426 

3,403,119 
29.475,968 42,459,339 

56,737,651 

2,267,541 91,138 

Value 

286,500 
3,150,645 

3.592.673 1,526,855 

7,939.896 
3,540,429 

11,337,705 
637,966 

1,283,644 

33.296.313 

The  table  differs  materially  from  that  is- 
sued early  in  the  year  in  the  preliminary  esti- 
mate of  the  mineral  production  of  the  province. 

The  final  figures  for  the  lead  production  are 
some  2, 660, 000  poundsand  for  copper  3, 520, 000 
less,  and  for  zinc  some  13,000,000  more  than 
the  preliminary  estimate.  While  the  latter, 
of  course,  as  the  name  implies,  only  professes 
to  be  an  approximation,  unless  the  guesses  are 
a  little  less  wild  than  those  that  appeared  this 

year,  it  is  difficult  to  see  that  it  served  any  use- 
ful purpose.  The  zinc  figures  which  ap- 

pear in  the  final  report  are  open  to  some  criti- 
cism. It  may  be  asserted  safely  that  the  Con- 

solidated Mining  &  Smelting  Company  pro- 
duces not  less  than  80%  of  the  zinc  output  of 

the  province,  and  in  that  company's  report  for 
the  15  months  ended  December  31,  1919,  it 
gives  its  zinc  production  as  30,743,416  pounds, 
which  would  be  equivalent  to  about  25,000,000 
pounds  for  the  12  months.  When  the  other 

sources  of  production  are  taken  into  considera- 
tion, this  figure  seems  to  corroborate  the  Do- 

minion Department  of  Mines'  estimate  of 
31,738,850  pounds.  How  the  provincial  Bu- 

reau of  Mines  arrives  at  56,737,651  pounds  it 
is  difficult  to  understand. 

All  districts  have  shown  a  marked  decline 

over  the  average  production  of  the  two  pre- 
vious years.  This,  of  course,  was  expected, 

owing  to  the  general  slump  in  the  prices  of 
base  metals  since  the  armistice  and  the  fact 

that  British  Columbia  is  essentially  a  base- 
metal  province.  The  so-called  non-metallic 
minerals  have  shown  an  increased  production. 

Some  5,000  tons  of  fiuor-spar  was  produced 
from  the  Rock  Candy  mine  ;  and  nearly  8,000 
tons  of  magnesium  carbonate  was  produced, 
most  of  it  coming  from  the  Clinton  district, 
where  immense  deposits  of  the  mineral  have 

been  proved  by  diamond-drilling.  The  Nickel 
Plate  mines  at  Hedley  produced  arsenic  to  the 

value  of  $21,000  as  a  by-product  in  the  pro- 
duction of  gold.  Hill  60  mine,  in  the  Cowi- 

chan  district,  produced  500  tons  of  high-grade 
manganese  ore,  and  would  have  produced  a 

much  larger  quantity  but  for  lack  of  transport. 
The  Granby  Consolidated  Mining,  Smelt- 

ing, &  Power  Company  has  undergone  a 
change  of  management,  R.  F,  M.  Sylvester 
having  retired  as  managing  director  because, 
it  is  said,  he  was  desirous  of  adopting  a  more 

progressive  policy  than  his  fellow  directors 
cared  to  pursue.  The  office  of  managing  di- 

rector has  been  abolished,  H.  S.  Munroe  has 
been  appointed  general  manager,  and  E.  P. 
Mathewson  consulting  metallurgist. 

Dolly  Varden. — The  Taylor  Mining  Com- 
pany and  the  Dolly  Varden  Mines,  Ltd.,  have 

come  to  an  agreement  with  regard  to  a  settle- 
ment, which,  it  is  understood,  is  more  liberal 

than  the  terms  arranged  by  the  Provincial 
Government,  and  now  the  Dolly  Varden  mine 
is  securely  in  the  hands  of  the  Taylor  company. 

The  18  miles  of  railway  from  the  mine  to  tide- 
water is  being  laid  with  a  heavier  rail,  two 

new  20-ton  locomotives  have  been  added  to 
the  rolling  stock,  and  at  least  one  train  of 
about  90  tons  of  ore,  and  often  two,  are  sent 

to  Alice  Arm  each  day.  A  hydro  -  electric 
plant  is  to  be  built  at  Clearwater  lake  to  sup- 

ply power  and  light  to  the  mine  and  the  dis- 
trict generally.  The  mine  is  said  to  be  in  ex- 

cellent condition,  and,  at  the  present  time, gives 
every  promise  of  making  a  really  big  silver  mine. 

The  Premier  mine,  in  the  Salmon  River 

district,  shipped  some  1,500  tons  of  ore  run- 
ning between  $270  and  $300  per  ton  during 

the  winter,  and  but  for  a  labour  trouble,  which 
hampered  production  during  the  greater  part 
of  the  shipping  season,  the  output  would  have 
been  considerably  greater.  It  is  expected  that 
the  concentrating  plant  which  is  being  built  at 
the  mine  will  be  put  into  operation  before  the 
end  of  the  present  year.  A  large  amount  of 

milling  ore  was  produced  with  the  high-grade, 
and  next  winter  the  mine  will  be  shipping 

both  high-grade  and  concentrate.  Nine  dia- 
mond chills  are  in  operation  at  the  mine,  and 

as  soon  as  new  faces  and  stopes  are  opened  up 

more  men  are  to  be  put  on.  About  150  are  em- 
ployed at  the  present  time. 
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There  has  been  a  big  rush  of  prospectors 
both  to  the  Salmon  River  and  Alice  Arm  dis- 

tricts, but,  up  to  now,  the  Dolly  Varden  and 
the  Premier  are  the  only  two  real  mines. 

There  are  many  promising  prospects  that  ulti- 
mately may  become  mines. 

Labour. — There  has  been  a  good  deal  of 
labour  trouble  throughout  the  province,  par- 

ticularly in  the  Slocan  district,  which,  on  ac- 
count of  it,  at  the  present  time  is  very  short  of 

labour,  and  consequently  production  is  being 
retarded. 

The  Consolidated  Mining  &  Smelting 

Co.  has  re-started  its  copper  plant,  which  has 
been  idle  for  some  months.  During  the  shut- 

down, the  plant  has  been  remodelled,  the  ca- 
pacity of  the  refinery  increased  from  20  to  50 

tons  of  refined  copper  per  day,  and  a  cop- 
per rod  and  bar  mill  is  being  added.  It  is 

stated  that  the  company's  Rossland  mines,  at 
which  only  development  work  has  been  going 
on  for  some  time,  are  to  start  shipping  again 

in  the  near  future.  The  company  has  aban- 
doned its  wet  magnetic  concentration  plant, 

which  has  been  operating  on  its  Sullivan  mine 
ore,  in  favour  of  differential  flotation.  The 

plant  has  been  dismantled  and  another  experi- 
mental flotation  plant  is  being  erected  in  its 

place.  The  company  has  broken  ground  for 
the  1,500-ton  concentration  plant,  at  Trail,  in 
which  its  Rossland  mines  ores  are  to  be  treat- 

ed, and  the  Canadian  Pacific  Railway  is  build- 
ing a  spur  line  with  a  down  grade  all  the  way 

from  mines  to  concentration  plant. 

TORONTO. 
August  13. 

Porcupine. — Though  production  is  still 
somewhat  curtailed  by  labour  shortage,  con- 

ditions in  this  respect  are  improving,  and  the 
companies  are  able  to  increase  efficiency  by 
picking  their  men.  Mining  costs  have  been 
considerably  increased  by  the  payment  of 
higher  wages.  It  was  expected  that  the  in- 

crease in  operating  expenses  from  this  cause 
could  be  kept  down  to  25c.  per  ton,  but  the 
figures  for  recent  operations  at  the  Hollinger 
Consolidated  show  that  this  was  an  under- 

estimate, and  the  additional  cost  will  be  about 

50c.  per  ton.  An  experiment,  looking  to  econ- 
omy in  material,  is  being  tried  by  the  Hollinger 

and  Dome  mines,  which  have  hitherto  been 

using  for  gold  recovery  the  hi^h-grade  cyanide 
imported  from  Glasgow.  A  low-grade  cheap 
cyanide  manufactured  in  Canada  is  now  ob- 

tainable, and  is  being  used  with  satisfactory 
results  in  many  of  the  Cobalt  mills.  The  gold- 
mining   companies    are    now  testing   it,  and 

should  it  be  found  suitable  for  the  process,  the 
companies  will  be  able  to  effect  a  considerable 
saving,  as  the  price  of  the  Scotch  cyanide  has 
lately  been  increased.  The  option  held  by  the 
Dome  mines  on  the  Dome  Extension  adjoining 
expires  on  September  15,  and  there  is  much 
speculation  as  to  whether  it  will  be  exercised 
or  allowed  to  lapse.  A  large  ore-body  has  been 
encountered  by  diamond-drilling  at  a  vertical 
depth  of  1,150  ft.  on  the  boundary  of  the  two 

properties,  having  a  dip  into  the  Dome  Exten- 

sion. A  gold  content  of  $7'94  per  ton  is  indi- 
cated, and  work  is  being  done  to  confirm  this 

result,  the  outcome  of  which  will  be  an  im- 
portant factor  in  determining  the  action  to  be 

taken  on  the  option.  The  Davidson  Consoli- 
dated has  been  closed  down,  pending  plans  for 

financing  operations  on  an  extended  scale.  At 

the  Mclntyre  an  ore-body,  opened  up  at  the 
1,125  ft.  level,  has  a  width  of  from  9  to  10  ft. 
and  covers  a  gold  content  averaging  $18  to  the 
ton.  It  has  been  followed  for  a  quarter  of  a 
mile  and  found  to  extend  into  the  Jupiter  claim. 

Gold  has  been  discovered  by  diamond-drilling 
at  a  depth  of  1,600ft.  The  Mclntyre  has 
bought  the  Blue  Diamond  coal  mines  at  Brule, 
Alberta,  capitalized  at  Si, 500,000,  and  having 
an  area  of  3,300  acres,  and  has  also  taken  an 
option  on  the  Canadian  Coalfields  in  the  same 
vicinity  with  a  much  larger  area,  capitalized  at 

$10,000,000.  The  Porcupine  Vipond-North 
Thompson  has  disposed  of  200,000  treasury 

shares  to  a  syndicate  at  15  cents,  with  an  op- 
tion on  200,000  more  for  30  cents  at  six  months, 

and  a  further  option  on  another  200,000  for 
ten  months  at  50  cents.  This  will  enable  the 

company  to  resume  development.  A  new  com- 
pany is  being  organized  to  take  over  a  number 

of  claims  acquired  by  the  Bewick- Moreing 
interests  in  the  early  days  of  the  camp. 

Kirkland  Lake. — The LakeShore  during 
June  produced  $37,546  from  the  treatment  of 

1,535  tons  of  ore,  being  an  extraction  of  $24'46 per  ton.  The  total  production  for  the  first  half 

of  the  year  was  $244,710.  The  annual  state- 
ment of  the  Kirkland  Lake  for  the  year  ended 

May  31  showed  earnings  of  $159,777,  with 
operating  expenses  of  $135,278,  and  profits  of 
$24,499.  Little  work  was  done  for  the  first 
five  months  of  the  term  owing  to  the  strike. 
The  production  from  January  1  to  May  31 
amounted  to  $107,071,  the  mill  running  at 
about  two-thirds  capacity,  working  costs  being 
$621  per  ton.  On  March  1  it  was  estimated 
that  between  the  300  and  700  ft.  levels  there 

were  1 20,000  tons  of  ore  in  sight,  and  recent  de- 
velopment has  added  materially  to  this  amount. 

At  the  annual  meeting  it  was  announced  that 
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a  very  rich  strike  had  recently  been  made  on 
the  400  ft.  level,  channel  assays  across  the  face 
of  the  vein  for  a  distance  of  4  ft.  showing  gold 
contents  of  $200  and  upwards  per  ton.  At  the 
Wright-Hargraves  good  progress  is  being  made 
with  the  construction  of  a  mill.  The  machinery 
is  being  installed  and  the  mill,  with  a  capacity 
of  150  to  200  tons,  is  expected  to  be  in  opera- 

tion before  the  end  of  the  year.  The  Bidgood 
has  picked  up  the  vein,  which  had  dipped  out 
of  the  shaft,  by  cross-cutting  at  the  100  and 
200  ft.  levels.  At  the  latter  depth  it  had 

widened  to  16  ft.  The  Orr  company  has  pur- 
chased the  assets  of  the  Kirkland  Porphyry 

Mines,  Ltd.,  which  went  into  voluntary  liquida- 
tion, and  the  property  will  shortly  be  reopened. 

The  new  mining  plant  of  the  Hunton  Kirkland 
has  been  installed,  and  the  main  shaft  will  be 
put  down  to  the  300  ft.  level,  at  which  point 
the  first  lateral  work  will  be  undertaken. 

Cobalt. — The  Gillies  Timber  Limit,  a 
tract  lying  south  of  the  silver-producing  area, 
was  thrown  open  to  prospectors  on  July  20, 
and  in  a  few  days  had  been  practically  all 
staked.  Most  of  the  silver-mining  companies 
have  latterly  been  storing  their  bullion  in  the 
hope  of  an  increase  in  the  price  of  silver,  and 
the  vaults  of  the  mines  are  estimated  to  con- 

tain some  three  million  ounces.  The  Nipissing 
during  June  produced  silver  valued  at  $182,  111, 
and  shipped  bullion  and  residue  from  Nipissing 
and  custom  ores  of  an  estimated  net  value  of 

$  129,3 15.  At  the  Bailey  a  shoot  of  high-grade 
ore  has  been  encountered  at  the  5th  level, about 
6  in.  wide  and  carrying  upwards  of  1,500  oz. 
to  the  ton.  The  Timiskaming  has  installed  an 

oil-flotation  system  for  the  treatment  of  a  large 
quantity  of  tailings.  A  large  body  of  high- 
grade  ore  is  being  opened  up  on  the  Provin- 

cial. It  has  been  driven  on  for  50  ft.  on  the 

200  ft.  level  and  proved  by  rises  for  50  ft. 
above  the  level.  The  La  Rose  has  entered  an 

action  against  the  Mining  Corporation  of  Can- 
ada and  the  Cobalt  Reduction  Co.  to  recover 

damages  for  the  alleged  conversion  by  defend- 

ants of  tailings  from  the  plaintiff's  ore  de- 
posited by  the  Northern  Customs  Concentrator 

on  the  bed  of  Cobalt  Lake  or  on  lands  leased 
by  the  Cobalt  Townsite  Co.  and  the  Northern 
Customs  Concentrator. 

GoWGANDA. — Thereislittle  activity  at  pres- 
ent in  this  district,  many  of  the  properties  hav- 
ing suspended  operations  on  account  of  the  high 

cost  of  labour  and  supplies.  The  Miller  Lake- 

O'Brien  and  the  Trethewey  are  producing 
steadily.  The  Big  Four  will  meet  the  difficulty 
experienced  in  obtaining  fuel  by  installing  an 

oil-driven  mining  plant.  An  important  pyrites 
3—5 

deposit  has  been  found  on  this  property,  and 
it  is  to  be  developed. 

KALGOORLIE,    W.A. 

July  6. Mount  Monger  Discoveries. — Some 
time  ago  the  Assistant  State  Mining  Engineer 
(Mr.T.  Blatchford)  went  to  the  Mount  Monger 
district  to  investigate  the  gold  discoveries  made 
there.  The  Minister  for  Mines,  Mr.J.Scadden, 
stated  that  owing  to  his  absence  in  Melbourne 
and  the  fact  that  a  second  sampling  was  neces- 

sary, there  had  been  a  certain  amount  of  un- 
avoidable delay  in  the  publication  of  the  report. 

The  report  has  been  received,  but  it  is  not  pro- 
posed to  publish  it  in  detail,  as  owing  to  little 

actual  development  having  taken  place,  it 
would  probably  be  misleading  to  the  general 

public. The  report  deals  exhaustively  with  the  geo- 
logical conditions  of  the  field.  The  belt  on 

which  the  main  group  of  leases  are  pegged  con- 
sists of  a  series  of  rocks  running  with  a  marked 

parallelism  in  a  general  north-west  south-east 
direction.  These  rocks  can  be  classified  under 

four  main  headings,  serpentines,  quartz-por- 
phyries, massive  and  foliated  greenstones.  The 

central  or  serpentinous  rocks  form  the  main 

ridges  passing  through  the  Lass  O'Gowrie, 
Great  Hope,  and  Mount  Monger  Proprietary 

and  Mount  Monger  Leases.  They  are  prob- 
ably derivatives  of  a  very  basic  rock,  and  now 

consist  of  talc  rock,  talc  chlorite  rock,  and  oli- 
vine serpentines.  The  width  of  this  belt  varies 

from  2,000  to  4,000ft.  Except  in  the  northern 
section  shearing  in  this  belt  of  rocks  is  almost 
absent.  On  the  Mount  Monger  Proprietary 

lease,  however,  there  is  evidence  of  slight  foli- 
ation across  the  belt,  which  is  probably  due  to 

the  intrusion  of  the  greenstone.  To  the  east 
is  a  belt  of  highly  sheared  quartz-porphyry, 
the  eastern  boundary  of  which  is  marked  by 
alluvium  which  forms  an  extensive  salt  bush 

flat.  West  of  the  serpentine  is  another  belt  of 

crushed  quartz-porphyry  contiguous  to  the  ser- 
pentine as  far  north  as  the  Great  Hope  mine, 

but  separated  farther  north  by  a  wedge  of  more 
or  less  sheared  greenstone.  West  of  the  west- 

ern porphyry  isa  massivecomplex  of  unsheared 
greenstone  (epidiorite),  which  forms  a  rather 
conspicuous  range  of  hills.  As  some  of  the 
greenstones  intrude  the  serpentine  belt,  it  is 
evident  that  the  latter  is  the  older  rock,  but  the 

relative  age  of  the  porphyries  has  not  been  de- 
termined. 

The  mines  may  be  readily  classified,  with 
one  slight  exception,  under  two  headings  in 
accordance  with  their  geological  position  :  (a) 
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Those  in  the  porphyries;  and  {b)  those  in  the 
serpentine  belt.  In  the  former  the  payable 
gold  has  been  found  exclusively  in  quartz 
leaders,  and  such  have  been  worked  for  years 

past,  as,  for  example,  Creedon's  Welcome  and 
the  Daisy  mines.  The  walls  encasing  these 
quartz  veins  have  also  been  found  to  contain 
gold,  but  so  far  not  in  payable  quantities.  In 
the  second  class,  the  serpentine,  talcose,  and 
talc  chloritic  rocks,  gold  has  been  found  both 

by  loaming  and  in  the  massive  rocks  them- 
selves. 

A  considerable  amount  of  sampling  has  been 
done  in  the  workings  of  this  belt  with  varying 
values,  as  a  result  of  which  Mr.  Blatchford  has 
arrived  at  a  rather  definite  conclusion   that, 

though  occasional  high  assay  results  in  gold 
have  been  obtained  in  several  instances  through- 

out the  belt,  such  values  are  isolated  and  give 
no  sign  at  present  of  continuity.      He  further 
considers  that  the  occurrence  of  the  gold  is  due 
to  a  process  of  segregation  in  the  rock  mass 
much  in  the  same  way  as  the  magnetite  crystals 
have  been  formed  from  the  iron  salts  liberated 

from  the  rock- forming  minerals  in  the  process 
of  alteration.     So  far,  these  segregations  have 
only  been  found  in  isolated  patches  both  in  the 
talcose  and  chloritic  rock,  and  until  some  de- 

velopment takes  place  where  the  high  values 
can  be  proved  to  be  continuous  for  a  consider- 

able length  and  breadth,  the  publication  of  high 

results  only  tends  to  misrepresent  the  true  posi- 
tion.    In  the  other  two  classes  of  rock — the 

greenstones — gold  has  been  found  in  one  in- 
stance only,  namely,  in  the  Great  Hope.  Here 

the  shaft  was  sunk  in  a  quartz-dolerite,  which 
has  apparently  intruded   the  serpentine   belt 
from  the  west.    Further  development  is  neces- 

sary here  before  a    definite  opinion   can   be 
offered  as  to  the  significance  of  this  occurrence. 

The  sampling  discloses  great  variations  from 
mere  traces  to  high  values;  and  it  should  be 
emphasized  that  a  report  of  high  values  is  no 
indication  of  their  continuance.    The  extent  of 
the  valuable  material  may  prove  to  be  very 
limited,  or,  on  the  other  hand, it  may  live  down. 
The  matter  is  speculative.     The  public  who 
invest  in  mining  enterprises  would  be  well  ad- 

vised to  insist  on  all  prospectuses  containing 
a  report  by  some  qualified  mining  engineer  be- 

fore risking  their  money  on  these  reported  high 
values,  which  may  be  purely  a  local  occurrence. 
Many  such  engineers  are  available  who  are 
both  qualified  and  reputable.    The  field  war- 

rants development,  but  this  should  be  done  by 

wise    expenditure    on    actual    mining   opera- 
tions and  not  bulling  or  bearing  on  the  share 

market. 

MELBOURNE. 

July  13. Broken  Hill  Geology. — The  report  of 
Mr.  E.  C.  Andrews,  New  South  Wales  Go- 

vernment Geologist,  on  the  geology  of  Broken 
Hill,  has  not  yet  been  issued,  but  Mr.  Andrews 
makes  some  interesting  comments  on  the  pro- 

gress of  his  work  in  a  statement  printed  in  the 

Annual  Report  of  the  New  South  Wales  De- 
partment of  Mines  for  1919,  just  published. 

He  states  that  work  has  been  seriously  ham- 
pered by  the  prolonged  strike,  which  has  lasted 

since  April,  1919,  and  is  still  unsettled.  Most 
of  the  mines  were  flooded  along  their  lower 
levels.  Another  cause  of  delay  in  the  work  is 
the  unsafe  nature  of  many  stopes,  after  lying 
idle  for  months  without  repair.  As  the  work 
of  the  survey  progressed,  it  was  noted  that  the 
structure  was  complicated  in  a  greater  degree 
than  could  have  been  foreseen  upon  a  casual 
examination  of  the  area.  This  complexity  was 

due  in  part  to  the  numerous  and  peculiar  fold- 
ings and  dislocations  which  had  been  developed 

within  the  rock  masses,  but  it  was  due  in  the 
main  to  the  obscuring  of  original  sedimentary 
structures  and  mineral  assemblages  by  the 

widespread  but  discontinuous  intrusions  of 
negligible  size  ;  by  the  very  variable  amount 
of  alteration  which  the  rocks  had  suffered  from 

point  to  point  along  their  strike  or  general  di- 
rection ;  by  the  excessive  thinness  of  the  layers 

of  sediment,  such  as  clay,  shale,  or  sand,  which 
extended  over  the  area  at  one  period  ;  by  the 
original  variation  in  character  and  texture  of 
these  beds  traced  along  their  strike ;  by  the 
widespread  cover  of  waste,  and  by  the  absence 

of  notable  natural  exposure  of  rock  such  as  oc- 
curs commonly  in  the  valleys  and  gorges  and 

on  the  peaks  of  mountain  ranges  such  as  the 
Alps,  or  even  the  Scottish  Highlands. 

A  brief  examination  of  the  area  had  sug- 
gested thattherockmassesconsistedof  myriads 

of  sedimentary  laminae  folded  intimately,  in- 
truded and  altered  by  numerous  igneous  bands 

conforming  to  the  general  trend  of  the  sedi- 
ments. It  was  noted  later  that  large  overthrust 

faults  of  the  cross  type  existed  between  rock 
belts  arranged  sub-parallel  to  each  other.  The 
faults  had  crossed  the  combs,  or  the  direction, 
of  the  country  rocks  in  one  place,  but  had 
passed  at  each  end  into  faults  or  rock  flowage 
arranged  along  the  planes  of  the  steep  folds  of 
the  rock  belts.  Some  of  these  faults  are  of 

considerable  size,  one,  a  little  north-east  of  the 
Consolsmine, exceeding  halfamile  in  its  throw, 
while  another,  which  was  recognized  first  by 

Mr.  E.  M.  Holder,  a  member  of  the  staff,  ex- 
ceeds 4,000ft.  in  theamount  of  throw  measured 
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along  the  fault  plane. 
Much  more  difficult  to  detect  is  a  series  of 

heavy  dislocations  which  conform,  approxi- 
mately, to  the  general  trend  of  the  rock  belts. 

These  appear  to  have  arisen  as  the  result  of 
close  and  intense  folding,  with  later  gliding  of 
one  limb  over  another,  thus  giving  a  general 

semblance  of  conformable  bedding.  The  dis- 
locations appear  to  have  been  obscured  still 

more  by  later  folding  of  the  fault  planes.  As 
a  rule  these  heavy  movements  are  not  accom- 

panied by  wide  zones  of  strong  crushing,  such 
as  are  associated  with  the  cross-thrust  planes. 
The  latter  may  be  set  down  tentatively  as 
younger  than  the  main  sliding  movements. 

The  gliding,  or  sliding,  of  one  fold  over  an- 
other has  been  inferred  from  the  mapping  of 

zones  of  sericite  or  silicious  schist  with  eyes 

and  lenses  of  quartz,  against  and  in  which  cer- 
tain belts  of  granulite,amphibolite,  and  schist 

disappear,  without  apparent  repetition  on  the 
other  side  of  any  specified  zone  of  strain.  The 
lodes  bear  an  intimate  relationship  to  these 
zones  of  movement  or  strain. 

The  survey  is  far  from  complete.  The  re- 
sults will  be  in  the  nature  of  a  skeleton  map, 

which  will  serve  as  a  guide  to  future  geologists. 
Problems  as  interesting,  but  as  difficult  as  any 
which  have  ever  faced  the  field  geologists,  are 
crowded  thickly  in  this  area,  where  dislocations 
of  various  types  are  in  abundance,  the  whole 
being  obscured  by  the  ever-present  mantle  of 
waste,  or  of  decomposing  rock  in  situ,  and  by 
the  intense  alteration  of  sedirrients  originally 
very  similar  to  each  other,  thus  baffling  the 
survey  up  to  the  present  in  an  attempt  to  trace 
the  faulted,  or  flowage,  blocks  to  their  original 
positions.  Only  when  the  old  anchorages  of 
these  now  shattered  fragments  are  indicated 
on  the  map  may  the  work  be  said  to  have 

emerged  from  the  qualitative  to  the  quantita- 
tive stage. 

The  Broken  Hill  Strike. — There  is  no 
better  prospect  of  the  strike  at  Broken  Hill 
being  settled  than  there  was  twelve  months 
ago,  unless  indeed  the  report  of  the  Health 
Commission,  when  published,  should  have 
some  effect  upon  the  issue,  which  is  hardly 

likely.  It  is  generally  believed  that  this  re- 
port will  materially  damage  the  claims  made 

on  the  ground  of  the  injurious  effects  of  the 
industry,  but  the  men  on  strike  are  not  likely 
to  be  much  affected  by  its  disclosures,  as  the 
facts  of  the  case  are  already  well  known  to 

them.  The  Coal  &  Shale  Workers'  Federa- 
tion, which  has  been  bearing  the  burden  of 

supporting  the  strikers,  is  apparently  tiring  of 
the  very  heavy  drain  upon  it  resources,  and  is 

moving  in  every  direction  to  secure  sympathy 
and  relief  from  other  quarters,  not  scrupling 

to  besmirch  Broken  Hill  generally  as  a  lead- 

poisoned  place,  where  the  children  are  pale- 
faced  and  sickly,  ill-developed,  and  destined  to 
early  graves.  This  announcement,  made  re- 

cently, was  too  much  for  the  Broken  Hill  City 
Council,  and  at  its  first  subsequent  meeting, 

the  city  fathers  (strongly  "  unionist  "  as  they 
are)  did  not  hesitate  to  unanimously  disclaim 
the  statement  in  every  detail.  One  alderman 

after  another  strongly  denounced  the  libel,  de- 
claring that  the  children  of  Broken  Hill  would 

compare  favourably  with  those  of  any  part  of 
Australia.  One  of  the  aldermen  declared  that 

the  only  suggestion  of  lead  about  his  children 

was  that  they  are  "lead-heavy"  when  he  had 
to  carry  them.  Other  extravagant  and  dam- 

aging statements  as  to  the  prevalence  of  plum- 
bismandminers'phthisis  have  been  indignantly 
and  scornfully  denied  by  the  local  doctor  who 

assisted  in  the  Health  Commission's  investiga- 
tion, and  he  declares  that  it  would  be  too  ab- 
surd to  say  that  even  3%  (as  compared  with 

the  alleged  70%)  of  all  the  idle  young  men 
whom  he  saw  daily  in  the  reserves  and  streets 

were  suffering  from  either  phthisis  or  plum- 
bism.  They  were  well  dressed,  well  fed,  and 
generally  smoking.  They  were  prostituting 
the  cause  of  true  unionism,  and  living  in  idle- 

ness at  the  expense  of  starving  miners'  wives 
and  children.  But  he  draws  a  terrible  picture 

of  the  straits  to  which  formerly  well-to-do 
families  have  been  reduced  by  the  barbarous 

cruelty  of  the  strikers  :  "  During  the  last  few 
months  it  has  been  my  lot  to  witness  innumer- 

able cases  of  hardship,  famine,  and  distress. 
I  have  seen  children  with  one  garment,  and 

barely  that,  running  about  back  yards  and  pick- 
ing up  what  garbage  and  scrap  food  they  can 

find.  The  women  themselves  have  been  living 
on  bread  and  jam  and  onions,  and  have  long 
borne  traces  of  starvation  and  neglect.  I  ap- 

peal to  the  sympathetic  public  to  do  something 
to  stop  this  appalling  condition  of  affairs.  This 
strike  has  already  extended  beyond  the  term  of 
endurance  of  nearly  all  the  miners  at  Broken 
Hill.  Hundreds  have  withdrawn  all  the  money 

they  had  at  the  bank,  and  dozens  have  sold 
their  homes.  Many  are  dead  through  starva- 

tion and  neglect.  Surely  the  men  can  see  that 

this  cannot  go  on  much  longer."  It  would  be 
useless,  as  well  as  manifestly  unfair,  to  attempt 
to  anticipate  the  contents  of  the  report,  but 
great  interest  is  felt  in  the  prospect  of  its 
speedy  appearance.  Another  conference  is 
about  to  be  held  in  Sydney,  to  be  presided  over 
by  Mr.  J.  B.  Holme,  who  has  been  appointed 
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a  Special  Commissioner  under  the  New  South 
Wales  Industrial  Arbitration  Act. 

It  has  been  generally  recognized  from  the  first 

that  the  complaint  of  miners'  disease  produced 
in  the  mines  was  only  an  excuse  for  continuing 
the  strike,  and  that  the  companies  have  done 
practically  all  that  could  be  done  to  minimize 
the  effects  inseparable  from  the  industry.  The 
true  objective  of  the  strike  leaders  has  now 
been  declared  officially,  namely,  the  social 

ownership  of  the  mines.  "  The  miners,"  says 
the  general  secretary  of  the  Australasian  Coal 

&  Shale  Employees'  Federation,  "  hold  that 
the  minerals  in  the  earth  belong  to  the  general 
community,  and  should  be  owned  by  the 

general  community."  This,  of  course,  is  no 
great  discovery.  It  has  been  acted  upon  ever 
since  miningcommenced,  not  only  in  x\ustralia, 
but  in  practically  all  countries.  The  general 
community  is  continually  being  appealed  to, 
on  this  very  ground,  to  furnish  the  funds  for 
getting  out  the  minerals,  and  it  is  their  own 
fault  if  miners  as  a  body  do  not  take  a  pro- 

portionate share  of  the  risks  and  a  proportion- 
ate share  of  the  gains  in  such  enterprises.  A 

logical  inference  from  any  extension  of  the 

present  system  in  a  "  social  "  direction  would 
be  that  shareholders  in  unsuccessful  com- 

panies, having  invested  in  the  "  social  "  cause, 
should  be  recouped  for  their  losses  by  the 

State,  as  the  "  social  "  representative.  There 
would  then  be  no  difficulty  in  floating  new  ven- 

tures, and  mining  would  enjoy  halcyon  days. 
Mount  Cuthbert  Copper  Mines. — 

Owing  to  delays  in  refining  the  company's 
products  at  the  works  of  the  Electrolytic  Re- 

fining &  Smelting  Co.,  at  Port  Kembla 
(N.S.W.),  the  directors  of  this  Queensland 
enterprise  are  temporarily  under  a  financial 
cloud,  and  it  has  been  necessary  to  shut  down 
both  the  mines  and  the  smelters.  The  delay 
at  Port  Kembla  was  the  result  of  a  strike  there 

earlier  in  the  year.  There  has  also  been  in- 
convenience caused  by  the  difficulty  in  market- 

ing refined  copper,  already  on  hand,  at  profit- 
able rates.  The  Commonwealth  Bank  had 

already  made  advances  upon  the  output,  and 
the  E.R.  &  S.  Co.  had  accommodated  the 

Mount  Cuthbert  people  by  advancing  money 
for  current  expenses.  The  present  trouble 
arose  when  the  bank  refused  to  make  further 

advances  at  the  same  rate.  The  bank,  how- 
ever, agreed  with  the  refining  company  to 

jointly  make  an  advance  upon  360  tons  of  cop- 
per on  hand  ;  but  at  the  half-yearly  meeting 

on  the  6th  inst.  the  Chairman,  Mr.  P.  Pigott, 
was  able  to  announce  that  he  hoped  within  a 

few  days  that  sufficient  funds  would  be  avail- 

able to  enable  them  to  dispense  with  this  further 
assistance  from  the  bank.  There  has  never 

been  any  question  of  the  value  of  the  company's 
property,  and  the  present  embarrassment  is 
entirely  due  to  special  circumstances.  The 
directors  have  transferred  ;^  15,000  from  their 
reserve  to  profit  and  loss  account,  and  it  is 
probable  that  a  call  of  one  shilling  per  share 
will  be  made,  which  will  relieve  the  position, 
if  not  absolutely  remove  the  embarrassment. 
Several  months  must  elapse  before  returns 

from  early  shipments  can  be  received  in  Aus- 
tralia, but  it  is  hoped  that  by  November  things 

will  be  in  ship-shape  again.  The  company  is 
working  on  good  ore,  and  there  is  a  promising 
development  in  the  Orphan  mine. 

Yetholme  Molybdenite. — The  mining 
warden  of  the  Bathurst  district  of  New  South 

Wales  strongly  advises  the  amalgamation  of 
three  molybdenite  companies  working  there, 
and  representatives  of  the  managements  of 
two  of  these  concur  in  his  suggestion.  One  of 

them  stated  in  the  warden's  court  recently  that 
he  had  several  times  urged  the  same  thing  upon 
his  directors,  provided  that  the  new  company 

should  not  be  over-capitalized.  The  warden 
said  that  a  lot  of  money  had  been  wasted  and 
many  grievous  mistakes  made.  One  company 

had  too  much  plant  and  not  sufficient  ore  ;  an- 
other had  plenty  of  ore  and  insufficient  plant. 

It  would  be  better  for  all  concerned  if  amalga- 
mation were  brought  about ;  the  companies 

would  not  then  be  under  obligation  to  come  to 

him  repeatedly  for  exemption  from  labour  con- 
ditions. 

Mining  Expansion  in  Tasmania. — The 
Tasmanian  Public  Works  Committee  has  re- 

commended the  appropriation  of  ̂ 52,000  for 
the  extension  of  the  existing  tramway  between 
Zeehan  and  Comstock  to  Heemskirk  in  order 

to  open  up  metalliferous  country.  The  com- 

mittee's inquiries  were  concerned  with  three 
distinctfeatures:  (l)  Comstock  silver  lead-zinc 
ores,  (2)  the  Heemskirk  tinfield,  and  (3)  the 
iron  deposits  proposed  to  be  mined  by  G.  &  C. 
Hoskins,  of  New  South  Wales.  A  new  factor, 

the  committee's  report  states,  which  entirely 
altered  the  aspect  of  the  whole  proposition, 
was  the  proposal  of  Messrs.  Hoskins  to  work 
the  iron  deposits  situated  in  the  extreme  west 
of  the  Comstock  district.  Large  areas  had 
been  taken  up  by  this  firm,  which  proposed 
to  rail  the  ov^  to  Strahan,  where  bins  were 
to  be  erected  by  the  company.  From  Strahan 
the  ore  would  be  shipped totheirsmelters.  Asto 
the  extent  and  value  of  the  iron  ore  deposits, 
there  did  not  seem  any  room  for  doubt.  After 
discuss' ng  the  proposal  in  its  various  aspects. 
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the  committee  recommends  the  adoption  of  the 
Zeehan-Comstock  route, the  Hne  to  bestandard 

gauge  (3ft.  6 in.)  from  Zeehan'to  the  vicinity 
of  the  iron  deposits  at  a  cost  of  ;^34,760,  pro- 

vided a  satisfactory  agreement  is  entered  into 
with  Messrs.  Hoskins,  including  reasonable 
guarantees  as  to  bulk  of  ore  to  be  handled,  cost 
of  freight, and  the  rightsof  other  possible  users. 
The  committee  cannot  justify  the  extension  of 
a  standard  gauge  line  to  the  Heemskirk  district, 
but  recommends  the  construction  of  a  2  ft.  tram- 

way from  the  terminus  of  the  3  ft.  6  in.  line  to 
Wakefield  Creek,  a  distance  of  4f  miles,  at  an 
estimated  cost  of  ;^17,500.  In  the  event  of 
the  proposed  agreement  with  Messrs.  Hoskins 
failing  to  materialize,  the  committee  recom- 

mends the  extension  of  the  Comstock  tramway 

(2  ft.)  from  the  summit  to  Pyke  Creek,  a  dis- 
tance of  approximately  6f  miles. 

Mount  Bischoff. — A  demand  was  re- 
cently made  by  Mr.  E.  Skillern,  organizer  of 

the  Australian  Workers  Union,  for  certain  re- 

trospective pay  to  the  company's  employees 
and  for  a  general  increase  in  wages.  The  claims 
were:  That  from  December  I,  1919,  to  De- 

cember 8,  1919,  inclusive,  retrospective  pay  at 
the  rate  of  Is.  6d.  per  day  be  paid,  and  from 

and  including  December  9,  1919,  to  date,  re- 
trospective pay  at  the  rate  of  6d.  per  day,  and 

from  the  present  date  an  increase  of  6d.  per 
shift  all  round,  thus  bringing  the  basic  rate  for 

the  district  to  lis.  6d.  per  day.  Other  condi- 
tions of  work  and  contracts  were  not  very 

favourable  to  the  company.  Intimation  was 

also  received  that  an  answer  must  be  given  im- 

mediately, otherwise,  in  the  words  of  the  men's 
representative,  "I  will  pull  the  men  out  and 
take  them  away  to  other  districts."  The  di- 

rectors refused  the  demands  made,  and  work 
ceased.  The  men  requested  the  Premier,  Sir 
Walter  Lee,  to  intervene,  and  at  his  request 
the  directors  agreed  to  confer  with  the  men, 
but  not  with  Mr.  Skillern.  This  the  men  have 

declined  to  agree  to,  and  they  insist  upon  their 
bedrock  demands.  The  smeltersatLaunceston 

are  not  affected,  as  ore  from  the  East  Coast  is 
keeping  them  going.  The  miners  at  VVaratah, 
however,  refuse  to  allow  ore  to  go  from  there, 
and  it  is  being  stored. 

The  Australasian  Institute. — Owing 
to  the  industrial  position,  the  Council  of  the 
Australasian  Institute  of  Mining  and  Metal- 

lurgy has  found  it  necessary  to  postpone  the 
meeting  convened  for  August.  Unless  the 
position  improves  very  shortly,  the  projected 
visits  to  the  Port  Pirie  smelters  and  the  Wall- 

aroo &  Moonta  mines  and  works  may  not  be 
practicable  at  all  this  year. 

CAMBORNE. 

Geevor. —  For  the  four  weeks  ended  Aug- 
ust 11,  2,442  tons  of  ore  was  milled,  which  gave 

a  recovery  of  382  tons  of  black  tin  (or  an  aver- 

age of  35'31  lb.  per  ton  milled)  and  an  esti- 
mated value  of  ̂ 5,900.  The  tonnage  milled 

is  still  substantially  below  the  figure  antici- 
pated when  the  new  mill  was  installed,  and,  un- 

til this  is  improved,  the  profit  earned  will  cer- 
tainly not  justify  the  increased  capital.  Work- 

ing costs,  including  reasonable  depreciation, 
must  now  be  well  over  £2  per  ton,  so,  presum- 

ably, on  the  estimated  value  of  the  monthly 
output,  the  profiit  at  present  is  negligible.  It 
is  to  be  hoped  that  the  new  manager,  Mr.  F. 
C.  Cann,  will  be  able  to  speedily  improve  mat- 

ters as  regards  the  mill. 
East  Pool  &  Agar. — At  a  time  when  de- 

velopments were  proving  unusually  interesting, 
it  was  most  unfortunate  that  there  should  be 

a  breakage  of  the  balance-box  at  the  48  fm. 
level  in  Agar  shaft,  resulting  in  the  flooding  of 
the  bottom  workings.  The  water  has  not  yet 
been  forked  sufficiently  to  permit  of  a  complete 
stoppage  of  the  Cornish  pump  for  the  purpose 
of  getting  the  new  half  of  the  bob  in  position, 
but  it  is  to  be  hoped  that  the  work  can  be 
speedily  completed  before  either  the  coal  strike 
takes  place  or  the  winter  rains  commence, 
otherwise  the  matter  will  become  very  serious. 
It  is  quite  evident  that  the  electric  pumps, 
which  were  installed  in  this  shaft  to  supplement 
the  Cornish  pump,  now  provide  no  margin  of 
safety,  and  this  is  probably  accounted  for  by 
the  increased  water  met  with  as  a  result  of  the 
intersection  of  the  Great  lode  in  the  Tolgus 

tunnel.  The  company  has  notified  the  em- 
ployees that,  in  the  event  of  a  coal  strike,  all 

operations  will  cease  except  pumping,  as  the 
reserve  stock  of  coal  is  not  sufficient  to  run 

any  risks.  How  Tincroft  will  fare,  seeing  that 
the  mine  is  run  from  hand  to  mouth  in  the 
matter  of  stores,  remains  to  be  seen. 

KiNGSDOWN  (Hewas  Water). —  Arecent 
progress  report  indicates  that  the  main  shaft 
has  now  been  unwatered  to  a  depth  203  ft.  and 
sinking  is  proceeding.  The  Pit  lode  at  a  depth 
of  25  ft.  has  been  driven  on  for  a  distance  of 

150  ft. ;  the  lode  is  stated  to  be  2  ft.  wide  and 

shows  "  satisfactory  results,"  whatever  that 
may  mean.  This  lode  was  passed  through  at 
125  ft.  from  surface  when  sinking  the  main 
shaft,  and  140  tons  of  ore  brought  to  surface 
is  reported  by  the  manager  to  assay  from  50 
to  60  lb.  tin  oxide  per  ton.  It  is  difficult  to 
see  the  wisdom  of  driving  on  the  lode  at  a  depth 
of  only  25  ft.  from  surface,  but  there  may  be 
some  satisfactory  explanation.     In  any  case, 
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however,  the  width  and  average  assay-value 
should  be  given  ;  it  is  not  sufficient  to  record 

"  satisfactory  results."  The  company  has  now 
acquired  a  licence  of  the  adjoining  Ventonwyn 
mine,  which  was  a  small  producer  some  16 
years  ago. 

Levant. — Another  lamentable  accident,  on 
August  13  last,  has  to  be  recorded  at  this  mine, 
this  time  four  men  being  killed  by  an  explosion 
at  the  180  fm.  level.  The  accident  was  due 

to  an  explosion  of  gelignite,  but  the  cause  can- 
not be  ascertained.  The  four  men  killed  were 

the  only  ones  on  the  spot  when  the  accident 
occurred,  and  as  all  were  trammers,  they  had 
no  occasion  to  handle  gelignite,  which  appears 
to  have  been  stored  in  tins  on  a  ledge  above 

where  they  were  sitting  at  the  time  of  the  acci- 
dent. If  the  gelignite  was  not  handled  by  one 

of  the  men,  either  accidentally  through  the  fall 
of  a  tin  or  out  of  curiosity,  the  explosion  is 
presumably  inexplicable.  There  is  still  much 
commentin  Cornwall  attheabsence  of  informa- 

tion as  to  development  at  this  mine  and  its 
equipment,  for  which  the  capital  was  provided 
at  the  commencement  of  the  year.  We  can 
see  no  good  reason  for  this  unusual  reticence, 
and  the  directors  would  be  well  advised  to  make 

public  a  statement  setting  out  the  progress 
made  and  the  position  of  affairs  generally. 
The  project  of  a  light  railway  from  Penzance 
to  St.  Just  via  Newlyn  and  Sancreed  has  re- 

cently been  revived,  in  view  of  the  encourage- 
ment such  schemes  are  being  given  by  the 

Ministry  of  Transport.  Such  a  railway  would 
be  of  immense  value  to  the  St.  Just  mines, 
such  as  Levant,  Geevor,  and  Boscaswell,  as 
all  stores  have  now  to  be  hauled  by  steam 
tractor  from  Penzance,  which  adds  appreciably 
to  their  cost. 

The  Mining  Industry  Act,  1920. — The 
grandiose  scheme  of  the  Government  for  the 
establishment  of  a  special  Ministry  to  control 
the  coal  and  metal-mining  industries  of  this 
country, towhich  reference  has  previously  been 
made  in  these  columns,  has,  owing  to  opposition 
in  the  House  of  Lords,  been  dropped,  and  in 
substitution  there  is  to  be  established  a  Mines 

Department  of  the  Board  of  Trade, to  besuper- 
vised  by  one  of  the  Parliamentary  Secretaries 
of  the  Board,  at  a  salary  of  ;^1,500  per  annum. 

As  the  coal  miners'  unions  decline  to  co-operate 
so  far  as  the  regulations  concern  the  appoint- 

ment of  pit  committees  and  their  functions,  the 
principal  objective  of  the  Act  is  defeated  ;  as 

regards  its  effects  on  the  metal-mining  industry 
of  this  country,  we  can  see  little,  if  any,  value, 
and  certainly  not  sufficient  to  justify  the  in- 

auguration of  even  a  special  department,  for 

its  powers  are  no  greater  than  those  afforded 
the  various  Departments  which  have  hitherto 
been  interested  in  the  industry.  The  only  good 

feature,  from  a  metal-mining  point  of  view,  is 
the  compulsory  appointment  of  a  committee 
to  give  the  Department  advice  and  assistance, 
and  we  hope  the  Cornish  Chamber  of  Mines 

has  already  taken  steps  to  be  represented  there- 
on, not  necessarily  by  a  capitalist,  but  by  some- 
one who  has  a  real  and  close  practical  know- 

ledge of  the  industry.  Mr.  W.  C.  Bridgeman, 
M.P.,  has  been  appointed  the  First  Secretary 
of  the  new  Department. 

Nationalization. — The  Joint  Industrial 
Council  of  the  Tin  Mining  Industry  are  to  have 
under  consideration  at  the  next  meeting  the 
following  recommendation,  submitted  by  Mr. 
Dan  Hillman,  one  of  the  representatives  of 

the  Dockers'  Union  : — "  That  the  Joint  Indus- 
trial Council,  having  heard  the  lengthy  reply 

from  Sir  Robert  Home  to  the  recent  deputa- 
tion, and  understanding  that  there  can  be  no 

financial  assistance  given  to  the  industry  on  its 
present  basis  of  management,  therefore  calls 

upon  the  Government  to  take  over  all  the  Corn- 
ish mines,  nationalize  all  the  minerals,  and  set 

up  a  Central  Management  Board,  consisting  of 
one  half  of  the  present  mine  managers  and  one 

half  of  tin  miners  and  surface  workers."  To 
judge  from  the  irresponsible  rubbish  talked  by 
this  labour  agitator  at  a  recent  labour  party 

meeting  at  Redruth,  the  Employers'  Federation 
representatives  will  have  no  difficulty  in  meet- 

ing the  arguments  advanced  in  favour  of  this 
nationalization  proposal.  Nationalization  of 
the  minerals  has  much  to  commend  it,  but 

nationalization  of  the  industry,  involving  Gov- 
ernment control,  why  the  mere  thought  of  it  to 

anyone  who  has  suffered  is  sufficient ! 
TiNCROFT. — Forthe  six  months  ended  June 

30  last,  a  loss  of  ;^2,436  was  made,  and.  this 
compares  with  a  deficiency  of  ;^3,424  for  the 

previous  half-year.  This  slightly  improved  re- 
sult is  due  partly  to  an  higher  average  price  for 

black  tin  and  to  lessened  development,  which 
was  about  one-fifth  of  normal,  or  only  one  foot 
for  every  30  tons  milled.  This  latter  is  a  most 
regrettable  feature,  but  it  is  obvious  that  the 
strained  financial  condition  of  the  company  is 
responsible.  Without  vigorous  development 
there  can  be  no  future  for  these  mines,  and  with 
such  a  highly  mineralized  area  for  exploitation 
the  present  policy  is  most  regrettable.  It  would 
surely  be  sound  business  for  the  owners  of  the 
minerals  (Tehidy  Minerals,  Ltd.)  to  forgo  roy- 

alties for  a  few  years  (with  certain  safeguards 
if  profits  were  earned),  provided  the  equivalent 

sum  saved  was  spent  by  the  company  on  de- 
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velopment,  and  even  to  supplement  such  a 
grant  by  a  secured  loan  for  a  similar  purpose. 

Below  is  given  a  comparative  statement  shov^^- 
ing  the  results  for  the  last  two  half-yearly 
periods : 

Six  months  Sis  months 
ended  ended 

Dec   31.  1919  June  30,  1920 
Tonnage  milled  (tons)         15,849  16,931 
Black  tin  recovered  (tons)           144  136 

Average  recovery  black  tin  (lb.)         20'30  1«  00 Average  price  realized  for  black  tin  ...        £160  £l96 

Total  receipts  per  ton  milled    43s.  9'lOd.  44s.  975d. 
Total  working  cost  per  ton  milled   40s.  0'95d.  47s.  8'27d. Development  footage        973  ft.  555  ft. 
Persons  employed,  surface            282  201 
Persons  employed,  underground            202  146 

Development  on  Pryce's  lode  has  proved  very 
disappointing,  and  it  is  the  South  lode  which 
appears  to  offer  the  best  prospect  of  values 
above  the  general  average  of  the  mine.  The 

intention  of  the  management  to  sink  Tyrie's 
shaft  on  this  lode  below  the  224  fm.  level  has 
had  to  be  deferred  for  reasons  mentioned  in 

previous  months ;  this  is  most  unfortunate,  as 
the  ore-shoot  has  been  continuously  good  from 
the  180  to  the  224  fm.  level,  and  is  going  down 

strong  in  the  sole  of  the  level.  The  centraliza- 
tion of  the  dressing  and  concentration  plant 

appears  to  have  proved  a  profitable  proposi- 
tion ;  the  outlay  was  approximately  ;^4,500, 

and  for  the  past  14  months  there  has  been  a 
saving  of  ̂ 300  per  month. 

PERSONAL. 
A.  F.  S.  Anderson  is  now  with  the  Tongkah  Har- 

bour Tin  Dredging  Co  ,  Siam. 
Dr.  a.  R.  Andrew  has  returned  from  Sarawak  and 

New  Zealand. 
F.  AvELiNO  Aramayo  has  been  appointed  Bohvian 

Minister  in  Paris. 

J.  H.  Butters,  chief  engineer  for  the  Tasmanian 
State  Hydro-Electric  Department,  is  in  London. 
John  M.  Cairns  has  returned  from  Spain,  and  has 

gone  on  a  short  visit  to  Norway. 
J.  E.  Carne,  until  recently  New  South  Wales 

Government  Geologist,  has  been  presented  with  the 
Clarke  memorial  medal  by  the  Royal  Society  of  New 
South  Wales. 

H.  H.  Carroll  has  been  appointed  underground 
manager  at  Broken  Hill  South  mine. 

E.  A.  Langslow  Cock,  Chief  Inspector  of  Mines, 
Nigeria,  is  here  on  leave. 

James  Colquhoun  has  returned  from  the  United 
States. 

E.  V.  Dabb  and  C.  L.  Green  have  left  Camborne 
for  the  Federated  Malay  States. 

G.  a.  Denny  is  in  Rhodesia. 
Stanley  H.  Ford  has  left  for  West  Africa. 

Charles  H.  Fulton  has  been  appointed  head  of 
the  mining  engineering  department  at  the  Missouri 
School  of  Mines. 

W.  Furze  has  left  Camborne  for  Portugal. 
Dr.  J.  A.  Leo  Henderson  has  left  for  Canada  and 

the  United  States. 
Joseph  Jennings  has  been  appointed  manager  of 

New  Abbott's  mine,  Barberton. 

R.  H.  Johnson,  of  Laws,  Rumbold  &  Co.,  has  left 
for  Northern  Nigeria. 
George  A.  Laird  has  left  New  Yorkfor  South  Amer- 

ica for  the  Guiana  Development  Company. 
G.  F.  Laycock  has  gone  to  Newfoundland  for  the 

Anglo-Newfoundland  Development  Company. 
V.  F.  Stanley  Low  has  returned  from  Kelantan. 
Frank  M.  Lush  has  left  for  Northern  Nigeria. 
E.  P.  Mathewson  has  been  in  Arizona  since  his 

return  from  Northern  British  Columbia. 
E.  T.  McCarthy  and  Humphrey  Morgans  are 

about  to  leave  for  Southern  China. 
Harvey  S.  Mudd  is  here  from  the  United  States. 

C.  H.  MuNRO  expects  to  leave  London  for  the  Feder- 
ated Malay  States  about  the  end  of  this  month. 

Rundle  Olds  is  leaving  for  South  Africa. 
Philip  Plummer,  lately  at  Port  Pirie,  is  now  smelt- 

ing superintendent  for  the  Burma  Corporation  at 
Namtu. 

W.  A.  Pope  has  returned  from  Northern  Nigeria. 
S.  R.  Pkisk  and  R.  H.  Haydon  have  gone  to 

Lobitos,  Peru. 
R.  P.  Roberts,  chief  metallurgist  to  the  Mount 

Lyell  company,  is  visiting  the  United  States. 
W.  Robertson  has  been  appointed  consulting  en- 

gineer to  the  Broken  Hill  Associated  Smelters,  and  is 
succeeded  as  general  manager  by  H.  St.  J.  Somerset. 

E.  W.  Skeats,  professor  of  geology  in  Melbourne 

University,  has  obtained  a  year's  leave  of  absence  in order  to  take  an  extensive  trip  abroad. 
J.  W.  H.  Stubbs  has  returned  from  Algeria. 
L.  A.  E.  Swinney  has  received  an  appointment  as 

Inspector  of  Mines  in  the  Federated  Malay  States. 
Dr.  Griffith  Taylor  has  been  appointed  Pro- 

fessor of  Geography  in  the  University  of  Sydney. 
A.  R.  Thomson,  manager  of  the  Wankie  Colliery, 

has  returned  to  Rhodesia. 
Dr.  Arthur  Wade  is  expected  from  Papua. 
Eric  E.  Watson  has  gone  to  Burma. 
Harry  Wesley,  metallurgist  at  the  Chillagoe 

smelting  works,  has  resigned  to  start  an  independent 
practice  at  Sydney. 
Burr  Wheeler  has  been  appointed  general  man- 

ager for  the  Chile  Copper  Co.,  at  Chuquicamata,  in 
succession  to  H.  C.  Bellinger,  who  has  been  ap- 

pointed vice-president  with  headquarters  at  New  York. 
Harold  Yates  has  been  appointed  lecturer  in 

geology,  mineralogy,  and  petrology  in  the  Ballarat 
School  of  Mines. 

A.  R.  Pengilly,  S.  V.  Griffith,  R.  Cooksey, 
J.  W.  Pedder,  E.  Robson,  J.  S.  Penberthy,  J. 
Angove,  J.  Roberts,  W.  Dempster,  P.  Bishop. 
W.  Brown,  and  B.  Poe,  who  have  just  completed 
their  courses  at  Camborne  Mining  School,  have  ac- 

cepted appointments  under  the  Guggenheims  and  have 

gone  to  Bolivia. 

J.  George  Leyner  died  in  Colorado  on  August  5 
in  his  60th  year.  He  was  the  inventor  of  the  rock-drill 
known  by  his  name,  and  more  recently  he  devoted  his 
attention  to  thedevelopment  of  the  agricultural  tractor. 

John  Taylor  died  on  August  24,  at  the  age  of  78. 
He  was  the  third  of  his  name,  the  first,  his  grandfather, 
being  the  founder  of  the  firm  of  John  Taylor  &  Sons, 
more  than  a  century  and  a  quarter  ago.  He  joined  the 
firm  in  1871  and  retired  in  1903.  He  will  always  be  re- 

membered for  his  pluck  in  the  early  days  of  the  Kolar 

goldfield,  when  the  first  results  of  prospecting  and  de- 
velopment were  disappointing.  Had  it  not  been  for  his 

truly  miner-like  decision  to  have  another  shot,  the  riches 
of  the  Mysore  gold  mine  and  its  neighbours  mightnever 
have  been  disclosed. 
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TRADE  PARAGRAPHS 
Price's  Company,  Ltd.,  of  Battersea,  London, 

S.W.ll,  send  us  a  pamphlet  on  Diesel  and  semi-Diesel 
oil  engines,  dealing  particularly  with  their  lubrication. 

Mr.  T.  L.  Reed  Cooper,  of  11,  Tothill  Street, 

"Westminster,  is  introducing  a  new  type  of  submersible 
centrifugal  pump  and  electric  motor  combined. 

The  De  Laval  Steam  Turbine  Co.,  Premier 

House,  Southampton  Row,  London.  W.C,  are  intro- 
ducing the  Zeta  centrifugal  pumps  in  this  country. 

GwYNNES,  Ltd.,  of  Hammersmith  Iron  Works, 

London,  W.6,  have  issued  a  pamphlet  dealing  with 

moderncentrifugal  pumping  machinery,  including  mine 
and  sinking  pumps. 

Fraser  &  Chalmers  Engineering  Works  (Pro- 

prietors, the  General  Electric  Co.,  Ltd.),  of  Erith, 
Kent,  send  us  a  new  catalogue  describing  their  steam 

turbines,  turbo-blowers,  and  turbo-compressors.  The 

catalogue  is  divided  into  two  parts,  Nos.  13  and  13A. 

The  Humphrey  Pump  Company  has  disposed  of 

its  patent  rights  in  the  Humphrey  pump  to  William 
Beardmore  &  Co.,  Ltd.,  of  Glasgow.  This  pump, 
in  which  water  is  lifted  by  gas  explosion,  was  described 
in  the  Magazine  for  January,  1910. 
TheMyers-Whaley  Co.,  of  Knoxville,  Tennessee, 

send  us  particulars  of  their  drift  shovel,  which  is  in- 
tended for  use  in  small  tunnels  and  drifts.  The  com- 

pany's agent  in  this  country  is  Mr.  F.  A.  Perry,  63, 
Queen  Victoria  Street,  London,  E.C. 

R.  White  &  Sons,  of  the  Ditton  Engineering 

Works,  Widnes,  send  us  two  new  pamphlets,  one  of 

them  dealing  with  automatic  tipping  wagons  and  other 

similar  tipping  devices  in  connection  with  the  transport 

of  ore,  and  the  other  with  automatic  ash-handling 

plant. 
Centrifugal  Separators,  Ltd.,  8,  Iddesleigh 

House,  Westminster,  send  us  pamphlets  describing  the 

Gee  centrifugal  filter,  in  particular  giving  details  of  a 

plant  erected  at  the  International  Paint  &  Composition 
Co.'s  works  near  Newcastle-on-Tyne.  Some  notes  as 

to  the  design  of  the  Gee  machine  are  given  in  the  Min- 
ing Digest  this  month. 

The  Hardinge  Company,  of  New  York,  Denver, 
and  London,  are  extending  the  application  of  their 

conical  mill  in  many  industries  other  than  metal  min- 
ing, cement  grinding  and  coal  pulverization  providing 

two  recent  new  applications.  The  company  reports 

also  another  large  repeat  order  for  mills  from  the  Ne- 
vada Consolidated  Copper  Company. 

In  this  column  last  month  it  was  stated  that  Agri- 
cultural and  General  Engineers,  Ltd..  had 

made  arrangements  to  purchase  the  control  of  Henry 
Bessemer  &  Co..  Ltd.  It  transpires,  however,  that 
not  sufficient  of  the  shareholders  in  the  latter  company 
offered  to  sell  out,  so  that  the  scheme  has  lapsed,  at 
any  rate  in  its  present  form. 

Edgar  Allen  &  Co..  Ltd.,  of  the  Imperial  Steel 
Works,  Sheffield,  write  to  a  contemporary  in  connec- 

tion with  pioneer  work  in  electric  steel  furnaces,  say- 
ing that  the  first  Heroult  furnace  installed  in  this  coun- 
try was  erected  at  their  works  in  1909.  It  is  interesting 

to  note  also  that  the  Tropenas  converter  process  was 
developed  at  their  works,  and  that  by  its  means  steel 
castings  for  dynamo  magnets  and  electric  motors  were 
first  produced  successfully. 
The  Westinghouse  Electric  &  Manufactur- 

ing Co..  of  Pittsburgh,  U.S.A.,  send  us  the  following 
particulars  of  a  mine  locomotive  headlight  with  spring 

suspended  case.     In  order  to  withstand  the  severe  con- 
ditions under  which  they  are  used,  these  have  been  de- 

signed so  that  the  incandescent  lamp  case  is  carried  on 

a  spring  suspension  which  adequately  protects  the  fila- ment from  breakage  due  to  vibration  and  jars.     The 
case,  which  contains  the  socket  and  lamp,  is  entirely 

suspended   from   six  springs.     These   springs  are  ar- 
ranged symmetrically  and  are  in  tension.     Thus  the 

spring  suspension  is  equally  effective  in  all  directions, 
assuring  the  longest  possible  lamp-life.     This  type  of 
suspension  is  much  superior  to  the  usual  type  employ- 

ing helical  springs  in  compression.     The  new  headlight 

responds  to  the  slightest  pressure  in  any  direction,  as- 
suring perfect  cushioning,  while  the  usual  type  requires 

a  considerable  force  to  be  exerted  in  any  direction  be- 
fore any  movement  takes  place,  which  means  that  only 

partial  cushioning  is  obtained.     The  frame,  case,  and 
cover  of  the  headlight  are  made  of  high-grade  cast-iron, 
heavy  enough  to  withstand  a  great  deal  of  abuse.     As 
the  lens-holder  is  fitted  to  the  case  with  a  threaded 
joint  and  rubber  gaskets,  the  headlight  is  tightly  sealed 
and  is,  therefore,  suitable  for  use  in  gaseous  mines. 
Where  the  headlights  are  to  be  operated  on  circuits  of 
more  than  250  volts  a  resistance  is  supplied.     This  re- 

sistance is  housed  in  a  full  cast-iron  case  of  sturdy  con- 
struction, which  is  superior  to  the  sheet-steel  housing 

usually  furnished. 
The  General  Electric  Co.,  Ltd.,  of  67,  Queen 

Victoria  Street,  London.  EC,  have  sent  us  a  copy  of 
the  fifth  reprint  of  the  twelfth  edition  of  the  X  &  Y 
section    of    their   catalogue,    dealing    with    low   and 
medium  Tension  Switchgear.   Considerable  alterations 
and  additions  have  been  made,  with  the  result  that  the 
catalogue  section  is  even  more  comprehensive  than 
hitherto,  thereby  adding  materially  to  its  value  as  a 
well  arranged  and  indexed  compendium  of  switches, 
cut-outs,  and  accessories  for  circuits  up  to  600  volts. 
The  usual  features  are  retained,  and  being  divided  in 

the  main  into  two  parts — Open  Type  Gear  and  Iron- 
clad Gear,  with  each  part  again  subdivided  into  groups 

for  easy  reference — the  catalogue  will  prove  invaluable 
to  electrical  engineers,  consulting  engineers,  contrac- 

tors, and  all  those  connected  with  the  installation  and 

upkeep  of  electrical  plant,  lighting  systems,  and  ap- 

paratus   generally. — "Peel,"    "Witton,"   "  Adelphi," and  "  Leader  "  Main  Switches  are  listed  as  hitherto, 
and    additional    sizes   and    designs    added.     Besides 

Battery  Switches,  Main  and  Shunt  Resistance  Switches, 
Field  Breaking  Switches,  Volt  and  Ammeter  Switches 

of  the  more  usual  types,  a  new  design  of  Three-phase 
Ammeter  Switch  makes  its  appearance. — The  pages 

next  following  are  devoted  to  Main  Cut-outs — "  Bob- 
bin." "  Handguard,"  "  Wedge,"  and  "  Open  "  types — 

and  Cable  Connectors,  Sweating  Sockets,  etc. — In  the 
Ironclad  Gear  Section  a  number  of  new  sizes  have  been 

added  to  the  range  of  "  Salford  "  Main  Switches,  in- 
cluding  75.    150,    300  and  400  ampere  switches  and 

switches  with  fuses.     The  "  Twin-break  "  switches  are 
now  listed  also  in  triple  pole,  with  and  without  fuses. 

The  newest  designs  of  "  D.B."  (double  break)  switches 
and  switches  with  fuses  are  shown,  the  stirrup-handle 
arrangement   affording  a  most   effective  interlocking 
device. — Following  a  useful  range  of  explosion-proof 
switches,  for  use  in  fiery  mines  and  other  industrial 
situations  where  an  explosive  atmosphere  may  be  pres- 

ent, we  come  to  crane  limit  switches,  and  switches  with 
interlocked  plugs  for  factory  and  dockyard  use.     For 

the  first  time  space  is  devoted  to  the  "  Unit  "  system  of "  Salford  "  Switches— the  system  which  has  proved  so 

advantageous  in  factories  and  workshops  for  the  con- 
trol of  motors,  power  and  lighting  circuits,  etc.,  on 

account  of  its  compactness,  neatness,  and  ease  of  effect- 
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ing  extensions.     In  brief,  the  system  enables  a  com- 
plete dust  and  damp  proof  unit  to  be  built  up  from 

suitable  standard  attachments,  such  as  bus-bar  cham- 

bers, ammeter  attachments,  cable  boxes  and  "  Salford  " switches  with  the  utmost  economy  in  wiring,  space,  and 
labour  of  erection.     It  complies  in  all  respects  with  the 
Home  Office  Factory  Regulations,  and  may  be  mounted 

on  angle-iron  framework  or  pedestals  as  desired. — 
The  Distribution    Fuse  Boards  illustrated  command 
attention,  each  board  consisting  of  one,  two,  or  three 
enamelled  slate  slabs,  according  to  the  number  of  poles, 
with  insulating  barriers  between.     The  fuses  are  of  the 
G.E.C.  Handguard  pattern,  and  to  comply  with   the 
Home  Office  Factory  Regulations  insulating  shields 
are  provided,  which  entirely  cover  up  and  make  it  im- 

possible for  the  operator  accidentally  to  come  in  con- 
tact with  any  live  metal  on  the  front  of  the  fuse  panels. 

Bus-barsand  branch  terminals  are  fitted  with  the  neces- 
sary sweating  sockets.      The  enclosing  case  is  of  cast 

iron,  with  solid  orglazedfront,  and  is  rendered  weather- 
proof by  means  of  a  tallowed-hemp  gasket,  fitted  into 

a  groove  all  round  the  joints  between  the  lid  and  the 
box.     The  lid  is  secured  by  hinged  wing  nuts  ensuring 
even  pressure  all  round  the  joint.     Standard  boards 
are  supplied  with  plain  holes,  which,  to  facilitate  wir- 

ing, are  drilled  as  nearly  as  possible  directly  opposite 
the  sweating  sockets  and  are  fitted  with  wood  bushes, 

but  special  drilling  can  be  arranged  to  suit  customers' requirements,  and  watertight  and  special  glands  for 
armoured  cable  can  be  supplied.     For  three-phase  dis- 

tribution the  "  Stepped  "  type  of  fuse-board  possesses 
great  advantages  as  will  be  gathered  from  the  follow- 

ing description  :  "  These  boards  are  similarly  equipped 
to  the  distribution  boards  just  described,  but  to  meet 
the  difficulty  experienced  in  connecting  up,  especially 
if  there  are  many  ways  on  one  board,  each  phase  is 
arranged  on  a  different  level,  that  is,  at  different  dis- 

tances from  the  back  of  the  case.     Thus  the  cables  for 
one  set  of  fuses  can  be  brought  in  at  one  level  and  for 
the  other  sets  at  different  levels.     All  confusion  in  wir- 

ing is  thereby  avoided.     The  case  is  of  cast  iron  or 
sheet  steel,  and  the  cable  inlets  are  plain  holes,  wood 
bushed,  arranged  at  the  top  of  the  board,  in  the  most 
convenient  positions  for  the  inlet  and  outlet  cables. 

Special  drilling  can  be  arranged  to  suit  customers'  re- quirements.      Watertight    and     special    glands    for 

armoured  cable  can  also  be  supplied." — The  final  sec- 
tion   is   devoted    to    house    service   cut-outs,    sealing 

troughs,  fuses  for  house  service  cut-outs,  switch  and 
cut-outsetsof  theG.E.C.  tried  and  proved  designs,  and 
to  explosion-proof  cut-outs. — Nine  pages  of  dimension 
drawings  complete  the  publication. 

METAL   MARKETS 
Copper.— The  market  during  the  past  month  has 

on  the  whole  displayed  quite  a  firm  tone,  the  improve- 
ment being  more  marked,  however,  in  the  case  of  stan- 
dard than  in  the  case  of  refined.  This  is  not  surpris- 

ing in  view  of  the  very  wide  margin  which  still  exists 
between  these  two  grades  of  the  metal.  Indeed  it  is 
rather  astonishing  that  prices  of  standard  copper  have 

not  approached  even  more  nearly  to  the  value  of  re- 
fined, as  quite  a  good  demand  has  been  seen  recently 

for  rough  copper.  This  inquiry  emanated  for  the  most 

part  from  Italy,  who  required  the  metal  for  sulphate- 
making,  and  from  America,  who  presumably  found  that 
the  price  of  copper  was  sufficiently  attractive  to  induce 
them  to  buy  here,  and  take  the  metal  over  to  the  United 
States  for  refining.  In  view  of  the  business  referred  to, 
it  looks  as  if  the  stocks  of  rough  copper  in  this  country 
would  soon  show  a  considerable  diminution.     This, 

however,  may  not  be  noticeable  for  a  month  or  two,  as 
the  sales  do  not  all  call  for  prompt  delivery.  In  regard 
to  refined  metal  there  is  little  change  in  the  position. 
The  adverse  rate  of  dollar  exchange  keeps  prices  up 
here,  but  so  far  as  actual  business  doing  is  concerned 
there  is  little  improvement.  There  has,  however,  been 
some  little  inquiry  from  Germany  for  wire  bars  and 
from  Belgium  for  ingot-bars.  It  is  interesting  to  note 
that  at  the  same  time  Germany  was  a  seller  of  forward- 
delivery  cathodes,  these  being,  it  is  understood,  refined 
from  scrap.  In  regard  to  the  situation  in  the  United 

States,  the  present  position  does  not  seem  too  satis- 
factory. Values  are  called  steady  at  about  19  cents, 

but  this  seems  to  be  a  very  nominal  price,  and  is 
quoted  as  the  market  level  for  the  reason  apparently 
that  the  chief  producers  who  sell  through  the  Export 
Association  ask  for  that  figure  for  overseas  business. 
At  the  same  time  there  are  other  sellers  at  18^  cents,  if 
not  less.  So  far  as  the  business  with  domestic  con- 

sumers is  concerned,  this  does  not  seem  to  have  im- 
proved very  much.  No  doubt  the  unsatisfactory  traffic 

conditions  in  the  United  States  are  partly  responsible, 
but  it  looks  as  if  orders  for  manufactured  material 

were  not  quite  so  pressing,  indeed  cancellations  are  re- 
ported, and  although  the  brass  mills  in  Connecticut  are 

understood  to  have  got  most  of  their  men  back  again, 

they  do  not  seem  to  have  done  much  buying.  It  is  un- 
derstood that  the  Canadian  production  of  copper  ac- 

cording to  preliminary  official  returns  fell  from  59,384 
tons  (of  2.000  lb.)  in  1918,  which  was  the  highest  on  re- 

cord, to  37,562  tons  in  1919,  which  was  the  smallest 
since  1911.  Of  the  figures  mentioned  27,160  tons  were 
contained  in  blister  copper  and  in  matte  produced  in 
Canada,  part  of  which  was  refined  at  Trail  and  part  at 
Port  Colborne.  The  balance  was  exported  for  refining, 
and  as  well  10,402  tons  were  estimated  as  recovered 
from  ores  sent  to  the  United  States  smelters.  The  pro- 

duction of  refined  copper  in  Canada  last  year  was  3,487 
tons  (of  2,000  lb.),  against  3,809  tons  in  1918. 

Average  prices  of  cash  standard  copper  :  August 
1920,  /94.  Is.  ;  July  1920,  /90.  5s.  6d.  ;  August  1919, 
^97.  lis.  4d.  ;  July  1919,  ;^99.  14s.  5d. 

Tin. — During  the  past  month  the  tin  market  has 
fluctuated  a  good  deal,  but  such  movements  were  with- 

in a  narrower  range  than  is  often  the  case  with  this 
metal.  For  a  time  there  was  rather  a  lack  of  any  very 
definite  tendency,  but  latterly  prices  have  drifted  lower 
on  the  labour  situation .  It  was  generally  considered  that 
the  position  of  the  metal  intrinsically  was  by  no  means 
bad,  inasmuch  as  the  big  stocks  which  at  one  time  were 
in  existence  at  various  producing  points  had  to  a  large 
extent  been  dispersed,  and  the  market  was  therefore  on 
a  sounder  basis.  On  the  other  hand  it  cannot  be  said 
that  the  demand  has  been  good.  Home  consumers 
have  had  various  difficulties  to  contend  with,  such  as 

transport  dislocation,  while  also  the  demand  for  tin- 
plates  has  not  been  particularlybrisk.  At thesametime 
the  threatened  coal  strike  cast  a  shadow  over  the  posi- 

tion, and  naturally  consumers  were  disinclined  to  open 
up  further  commitments.  Again  the  business  doing 
with  America  has  not  been  particularly  brisk  here. 
The  United  States  seem  to  have  done  afair  amount  of 
buying  in  the  Straits  Settlements,  but  in  the  aggregate 
such  purchases  are  not  up  to  what  might  have  been  ex- 

pected. From  time  to  time  it  has  been  reported  that 
consumers  in  America  were  taking  more  interest,  but 
this  did  not  result  in  much  business  reaching  this  side. 
Again  tlie  political  situation  in  Europe  has  also  for  a 
while  cast  a  shadow  over  the  market,  and  induced 
operators  to  go  cautiously.  Meanwhile  Straits  tin  and 
also  Australian  tin  on  spot  fetch  good  premiums 
somewhere  around  /8  per  ton,   while  even   London 
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Daily  London  Metal  Prices:   Official  Closing 
Copper.  Lead,  Zinc,  and  Tin  per  Long 

Copper 
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0 Oto  117 0 0 

106 

0 0  to  107 
0  0 6 95  5 0 te 

95 

10 0 96 5 
0  to 96  10 

0 0 0 to 
117 

0 0 116 0 
Oto  117 

0 0 

106 

0 
0  to  107 

0  0 

7 95  0 0 to 95 5 0 96 0 
Oto 

96  5 0 0 0 to 
117 

0 0 116 0 Oto  117 0 0 

106 

0 0  to  107 0  0 

8 96  10 
0 to 96 

15 

0 

97 

5 
Oto 97  10 0 0 0 to 

117 

0 0 

116 

0 
Oto  117 

0 0 106 0 0  to  107 
0  0 

9 97  5 0 
to 

97 

10 
0 

97 

10 

Oto 97  15 
0 112 0 0 to 

118 

0 0 117 0 Oto  118 0 0 

106 

0 
0  to  107 

0  0 

Banka  fetches  a  premium  of  a  couple  of  pounds  or  so. 
The  Banka  production  during  July  is  reported  at  1,134 
tons,  compared  with  961  tons  in  June  and  823  tons  in 
July  of  last  year.  This  makes  the  total  for  the  seven 
months  7,286  tons,  compared  with  5,719  tons  a  year 
ago.  Apart  from  the  Straits  the  business  doing  with 
other  Eastern  producing  countries  has  not  been  very 
brisk.  Of  course,  China  has  either  withheld  offers  or 
quoted  very  high  prices  as  a  result  of  the  higher  prices 
which  rule  for  silver.  In  regard  to  Batavia,  holders 
there  also  want  full  prices,  and  in  some  quarters  there 
is  a  feeling  that  some  kind  of  arrangement  has  been 
come  to  with  certain  of  the  Batavian  and  Singapore 
interests  with  the  object  of  keeping  prices  up.  This  is, 
however,  more  or  less  rumour,  and  nothing  definite 
seems  to  be  known  on  the  subject  here. 

Average  prices  of  cash  standard  tin  :  August  1920, 
£274.  5s.  lOd.  ;  July  1920,  ;^262.  Is.  6d.  ;  August 

1919,  ;^271.  8s.  ;  July  1919,  /'253.  5s.  Id. Lead. — The  chief  feature  of  this  market  during  the 
past  month  has  been  considerable  buying  which  has 
been  seen  here  for  account  of  America.  Quite  a  con- 

siderable business  has  been  done,  amounting  to,  it  is 
believed,  something  like  12,000  tons,  but  in  spite  of  this, 
values  have  declined  on  balance  during  the  period 
under  review.  The  fact  is  that  business  with  home  con- 

sumers and  for  export  to  other  European  countries  is 
very  slow,  and  apparently  there  was  still  a  consider- 

able amount  of  metal  probably  held  on  speculative  ac- 
count which  had  to  be  liquidated,  so  that  the  purchas- 

ing mentioned  by  America  has  probably  simply  pre- 
vented prices  declining  as  they  might  otherwise  have 

done  in  the  period  of  slack  trade  here,  and  with  the 
labour  outlook  none  too  satisfactory.  Meanwhile  Ger- 

many has  been  exporting  some  lead,  arrivals  having 
been  reported  here  from  time  to  time.  There  seem  to 
be  at  least  prospects  of  an  early  resumption  of  work  at 
Broken  Hill.  It  was  announced  late  in  the  month  that 
the  conference  in  Australia  between  representatives  of 
the  mining  companies  and  the  Unions,  presided  over 
by  Judge  Edmunds,  to  whose  decision  both  sides  are 
bound,  completed  its  consideration  of  all  matters  ex- 

cepting combating  for  one  item  which  was  to  be  taken 
on  September  7.  Until  that  date  the  conference  stood 
adjourned,  but  in  the  meantime  it  was  stated  that  the 

Judge  would  give  his  decision  of  all  other  claims,  and 
as  soon  as  these  were  published  it  was  expected  that 
work  would  be  resumed  at  Broken  Hill.  This  an- 

nouncement had  very  little  effect  on  prices  on  the 
Metal  Exchange. 

Average  prices  of  lead  :  August  1920,  £Z6.  8s.  lOd.  ; 
July  1920,  /35.  9s.  ;  August  1919,  ;^25.  Is.  7d.  ;  July 
1919,  ;^23.  14s.  2d. 
Spelter. — This  metal  has  tended  downward  dur- 

ing the  month  of  August,  the  market  being  on  the  whole 
very  dull.  The  demand  from  home  consumers  seems 
to  have  gradually  tapered  off,  and  during  the  period 
under  review  has  been  very  quiet.  Indeed,  rather  than 

open  up  new  commitments,  consumers  were  more  dis- 
posed to  re-sell  some  of  their  holdings  or  ask  for  the 

postponement  of  deliveries.  Consequently  there  was 
little  support  to  keep  the  market  from  slipping  back. 
Meanwhile  offers  of  considerable  quantities  of  spelter 
were  experienced  here  both  from  Germany  and  of 
German  spelter  through  Norwegian  sources.  These 
offers  were  quite  at  the  parity  of  the  market  here,  and 
some  business  was  done,  but  latterly  Norway  seems  to 
have  got  a  little  firmer  in  her  ideas,  although  Germany, 
it  is  understood,  is  still  a  seller.  Obviously,  the  ad- 

verse rate  of  exchange  under  which  Germany  suffers 

when  purchasing  from  other  countries  must  be  of  con- 
siderable assistance  to  her  when  she  comes  to  sell  for 

export,  that  is  to  say,  so  long  as  the  material  from 
which  she  is  producing  the  spelter  is  already  in  the 
country  and  does  not  have  to  be  purchased  outside. 
The  American  market  in  the  meantime  has  continued 

very  steady,  and  well  above  the  parity  of  values  here. 
Under  these  circumstances  it  can  naturally  have  been 
supposed  that  buyers  in  the  United  States  would  have 
been  tempted  to  pick  up  some  metal  in  this  country, 
but  although  it  could  have  been  purchased  for  ship- 

ment from  here  c.i.f.  New  York  at  prices  below  New 
York  quotations,  very  little  business  seems  to  have 
come  off.  According  to  figures  compiled  by  Mr.  C.  E. 
Siebenthal,  of  the  United  States  Geological  Survey, 
from  reports  admitted  by  all  zinc  smelters,  during  the 
first  six  months  of  19J0  the  production  of  zinc  from 
domestic  ores  was  251,065  tons,  and  from  foreign  ores 
7,043  tons,  a  total  of  258,108  tons,  compared  with 
210,241  tons  in  the  last  half  of  1919,  and  255,502  tons 
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Prices  on  the  London  Metal  Exchange. 
Tons;  Silver  per  Standard  Ounce;    Gold  per  Fine  Ounce. 

Lead 
Zinc 

Spelter) 

Standard  Tin 
Silver 

Gold 

Soft  Foreign English 
( 

Cash 3  mos. 
Cash 

For- 

ward 

£   s. d.   £    s. d. £ 
d. 

£ 
s. 

d.  £ 

s. d. 

£ s. 
d.  £ 

s. d. 

£ 

s. 

d.  £ 

s. 

d- 

s.  d. August 

36  10 0  to  36  10 0 w 0 0 

42 

5 0  to43 

15 

0 276 

10 

0  to  277 0 0 

283 

10 

oto  284 
0 0 

58| 

5Si 

113  0 

11 

36  0 0  to  36  5 0 39 0 0 

41 

15 0  to  43 5 0 276 

10 

0  to  277 0 0 

283 

10 

0  to  284 
0 0 

58| 58i 

111  11 

12 

35  5 0  to  35  15 0 38 0 0 
41 10 

Oto  43 0 0 276 15 0  to  277 0 0 

283 

10 

0  to  284 0 0 

B. 

59 112  11 

13 

35  7 6  to  36  0 0 38 0 0 41 0 0  to  42 

10 

0 

274 

10 

0  to  274 

15 

0 

282 

0 0  to  282 5 0 

59| 

59i 

113  3 

16 

35  17 6  to  36  7 6 
38 

10 

0 

41 

15 Oto  43 

10 

0 

274 

15 

0  to  275 0 0 

281 

15 0  to  282 0 0 

59| 

60 

60i 

114  0 

17 

35  10 0  to  36  0 0 
38 

10 

0 
41 

5 Oto  42 

15 

0 

274 

10 0  to  275 0 0 

281 

10 

Oto  282 0 c 

60* 

114  0 

18 

35  10 0  to  36  0 0 
38 

10 

0 

41 

0 0  to  42 

10 

0 275 5 0  to  275 

15 

0 

282 

0 0  to  282 10 0 

61 

631 

61 

114  7 

19 

35  15 0  to  36  5 0 

38 

10 
0 

41 
2 6  to  42 

12 

6 
270 

10 
0  to  271 

0 0 278 0 0  to  278 

10 

0 

63l 

115  0 20 

35  17 6  to  36  5 0 
38 

10 
0 

40 
15 

Oto  42 5 0 
267 

10 

0  to  268 
0 0 

274 

0 0  to  274 

10 

0 

60| 60s 
60S 

115  3 
23 

35  17 6  to  36  5 0 38 

10 

0 

40 

5 Oto  41 

15 

0 262 15 0  to  263 5 0 269 5 0  to  269 

10 

0 

60| 

115  6 

24 

35  15 0  to  36  0 0 
38 

10 
0 

40 

0 
Oto  41 

10 

0 262 

10 

0  to  263 0 0 269 

10 

0  to  270 0 0 

61 

61 

116  0 

25 

35  15 0  to  35  17 6 38 0 0 

39 15 

Oto  41 
5 0 

269 
10 

0  to  270 0 0 

278 

0 Oto  278 

10 

0 

6li 
6Ci 

115  0 
26 

35  17 6  to  36  0 0 38 0 0 

+0 

0 
Oto  41 

10 

0 

274 

15 0  to  275 0 0 282 0 
Oto  282 

15 

0 

61 

115  0 
27 

36  10 0  to  36  15 0 38 

10 

0 

40 

0 Oto  41 

10 

0 
273 

0 
0  to  273 

10 

0 
281 

10 0  to  282 0 0 

59| 

594 
584 

115  3 

30 

36  12 6  to  36  15 0 
38 

10 
0 

39 10 

Oto  41 
0 0 272 0 

0  to  272 

10 

0 279 0 
0  to  279 

10 

0 

581 

115  6 

31 

Sept. 
36  10 0  to  36  10 0 38 

10 
0 39 5 0  to  40 

10 

0 
269 

10 

0  to  270 0 0 276 0 0  to  276 10 0 

571 

57: 115  1 1 

36  10 0  to  36  10 0 38 
10 

0 38 

10 

Oto  40 0 0 269 0 0  to  269 

10 

0 

276 

0 
0  to  276 

10 

0 

58* 

58; 

58:: 

115  1 2 

36  10 0  to  36  12 6 38 10 0 
37 

15 
Oto  39 5 0 

267 
0 0  to  267 

10 

0 

274 

10 

0  to  275 
0 0 59 

60i 

115  3 3 

36  5 0  to  36  5 0 38 
10 

0 38 5 0  to  39 15 0 266 0 0  to  266 10 0 272 

10 

0  to  273 0 0 60 

59i 
58i 

115  6 
6 

35  10 0  to  35  10 0 
37 

10 
0 

38 

5 Oto  39 15 0 

264 

10 0  to  265 0 0 270 

10 

Oto  270 

15 c 

59-^ 

115  6 
7 

36  5 0  to  36  0 0 38 0 0 

38 

15 
Oto  40 

5 0 266 0 0  to  266 
5 0 272 

15 

Oto  273 
5 0 

59 

115  11 8 

35  15 0  to  35  10 0 37 
15 

0 39 0 
Oto  40 

5 0 
267 

0 0  to  267 

10 

0 273 

15 

0  to  274 
0 0 

584 

58i 

115  9 
9 

in  the  first  half.  The  stocks  held  at  smelters  on  June 
30  were  29,892  tons,  these  figures  showing  an  increase 
from  36,795  tons  at  the  end  of  1919,  and  59,651  tons 
at  the  middle  of  1919. 

Average  prices  of  spelter:  August  1920,  £A\.  19s. 
6d.  ;  July  1920.  £A2.  13s.  4d.  ;  August  1919,  ;^39.  16s. 
9d.  ;  July  1919.  £'\2.  3s.  lOd. 

Zinc  Dust. — The  price  of  high-grade  Australian 
zinc  dust  continues  at  £?>5  per  ton  with  prompt  sup- 

plies scarce. 
Antimony. — The  price  of  English  regulus  has  been 

reduced  to  /52  per  ton  for  ordinary  quality  and  /55 
for  special  brands.  As  regards  foreign  regulus,  the 
price  stands  at  around  £^6  to  £^9  for  spot  material 
according  to  quantity. 

Arsenic. — Only  a  very  small  business  is  passing  and 
Cornish  white  is  quoted  at  about  £12  to  /75  per  ton 
delivered  London  or  Liverpool. 

Bismuth. — There  is  no  change  to  be  reported  in 
the  price,  which  continues  at  12s.  6d.  per  lb.  with  a 
moderate  demand. 

Cadmium. — The  market  is  quiet,  and  the  quotation 
has  been  at  about  6s.  6d.  per  lb. 
Aluminium. — There  is  no  change  to  be  reported, 

the  price  for  home  trade  continuing  at  /165,  while  for 
e.xport  ;^185  is  quoted. 

Nickel. — The  price  remains  at  ;^230  either  for 
home  business  or  for  export. 

Cobalt  Metal. — The  price  has  undergone  a  sharp 
rise,  and  is  now  quoted  at  30s.  per  lb. 

Cobalt  O.xide. — The  price  of  black  oxide  has  gone 
up  to  20s.  per  lb. 

Platinum. — The  price  has  advanced,  the  quotation 
being  about  /31  per  oz.  nominal. 

Palladium. — The  price  is  nominal  at  around  /30 
per  oz. 

Quicksilver. — This  market  has  been  weakened  by 
Continental  offers  of  Italian  material,  and  about  the 
end  of  August  the  chief  producers  of  Spanish  reduced 
their  price  sharply,  with  the  result  that  the  quotation 
is  about  of  ;^18  to  ;i^l9  per  bottle. 
Selenium. — 10s.  6d.  to  13s.  per  lb. 
Tellurium. — Nominal  at  90s.  to  95s.  per  lb. 
Sulphate  of  Copper. — There  has  been  little 

business  moving  and  the  price  has  remained  at  about 

/44  for  early  delivery  ;  for  forward  delivery  higher 
figures  are  asked,  but  it  is  doubtful  if  any  business  is 
moving  thereat. 
Manganese  Ores. — The  market  has  been  quiet, 

the  quotation  for  both  Caucasian  and  Indian  standing 
at  about  4s.  c.i.f.  per  unit. 
Tungsten  Ores. — The  market  has  been  rather 

easy,  and  the  quotation  for  wolframite  65%  stands  at 
around  26s.  per  unit. 

Silver. — The  market  showed  an  upward  tendency, 
prices  reaching  63|d.  for  spot  standard  bars  on  August 
20.  Subsequently  the  tone  became  easier,  and  at  the 
end  of  the  month  the  prices  of  spot  stood  at  58fd. 

Graphite. — There  is  little  change  in  this  market. 
The  price  of  soft  velvety  flake  85  to  90%  stands  at 
around  ;^60  to  /80  per  ton.  In  regard  to  Madagascar, 
82  to  85%,  the  price  is  about  /25  c.i.f. 
Molybdenite. — The  quotation  for  85%  is  more  or 

less  nominal  at  about  75s.  to  80s.  c.i.f.  U.K. 
Chrome  Ores. — The  quotation  is  about  £S  to  /8. 

5s.  c.i.f.  U.K.  for  50%  ores. 
Iron  and  Steel. — The  chief  feature  during  the 

month  of  August  was  the  announcement  of  a  rise  of 
7s.  6d.  per  ton  in  the  price  of  Cleveland  pig  iron,  this 
to  take  effect  from  September  1.  This  was  of  course 
to  compensate  for  the  increased  railway  freights  and 
raw  material.  The  price  for  No.  1  Cleveland  from 
September  1  onward  is  therefore  237s.  6d.,  and  for 
No.  3  G.M.B.  225s.  As  the  home  demand  is  still 
sufficient  to  use  up  all  the  supply  no  prices  have  been 
made  for  export.  In  regard  to  hematite,  the  price  was 
not  advanced  when  the  railway  rates  were  put  up  ow- 

ing to  the  fact  that  the  freights  on  foreign  ore  declined, 
and  offset  other  advances.  The  price  of  East  Coast 
mixed  numbers  therefore  stands  at  260s.  for  the  home 
trade  and  265s.  for  export.  In  regard  to  manufactured 
iron  and  steel,  this  market  has  been  somewhat  over- 

shadowed by  the  prospects  of  the  coal  strike,  as  if  the 
strike  came  off  business  naturally  would  be  to  all  in- 

tents and  purposes  suspended,  while  the  trade  might 
have  experienced  additional  losses  through  cancella- 

tions of  orders,  not  to  mention  the  diversion  of  orders 
to  other  countries.  Signs  are  not  wanting  that  com- 

petition on  the  part  of  America  and  Belgium  is  a  factor 
to  be  reckoned  with. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

Par  Value 

*  Not  given  in  the  official  returns. 
Natives  Employed  in  the  Transvaal  Mines. 

Transvaal  Gold  Outputs. 

Gold 
mines 

May  31.1919  • 
June  30   
July  31   
August  31  .-■■ 
September  30- 
October  31  ■••• 
November  30  • 
December  31  • 
January  31,  1920 
February  29     
March  31   
April  30   
May  31   
June  30   
July  31   

173.376 
172,505 
173,613 

170,844 
169.120 
167.499 
164,671 
166.155 
176.390 
185,185 
188,564 
189,446 
184,722 
179.827 
174,187 

Coal 
mines 

12,232 

12,544 12,453 
12.450 

12,392 
12,691 
12,565 
12.750 

12,766 
12,708 
12,788 
12.951 
12,897 
13,036 

13,005 

Diamond 
mines 

5,939 

5,831 5.736 
5,655 

5.294 
4,492 
4,337 

4.271 4,796 

5,217 5,232 

5,057 4,793 4,596 

4,521 

Total 

191,547 
190,880 
191.802 
188,949 
186.806 
184,682 
181,573 
183,176 

193,952 

203,110 

206.584 207,454 
202,412 
197,459 
191.713 

Cost  and  Profit  on  the  Rand. 
Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines.    The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  onpar  valueof  gold;  sub<;equently  gold  premium  included 

Tons 
milled 

-Yield 

per  ton 
Work'g cost 

per  ton 

Work'g 
profit per  ton 

lotal 
working 

profit 

June,  1919    
Tulv     

2.032.169 
2,134,668 
2,036,128 
2,019,109 
2,108,698 
1,933,526 
1,845,088 

s.    d. 

28     4 
27  10 
28  5 

28    6 
28    3 

28    8 
28    8 

s.    d. 

22    4 21  9 

22  11 
22  10 
22  6 
23  5 
25    6 

s.  d. 
5  10 
6  0 
5     5 
5    7 
5  10 
5     5 

3   10 

592.361 
611,118 

August      
September   
October    
November   
December   

551,203 
560,979 

612.841 
521,472 354,098 

Year  1919    24,043,638 28    7 
22  11 

5    6 6,605,509 

January,  1920-.. 
February    

2.038,092 
1,869,180 
2,188.104 
2,065,446 
2,117,725 
2.146.890 

34  4 
35  1 
31     8 
31     5 
31    9 

31   10 

24  2 

28     3* 

25  2 
26  3 

25  11 

10    2 

6  10'* 

6    6 
5     2 5  10 

1,036,859 

644,571* 

716.610 

533,940 

May   618.147 

June       ?5    2 

6    8 

6q'.510 

*  Results  affected  by  the  back-pay   disbursed   in  accordance 
with  new  wages  agreement. 

Production  of  Gold  in  Rhodesia  and  West  Africa. 

Rhodesia, West  Africa. 
1919 1920 

1919 
1920 

January    
February   

£ 
211,917 
220,885 
225,808 
213,160 
218,057 
214,215 
214,919 
207.339 
223,719 
204  184 

oz. 
43,428 44,237 

45,779 47,000 
46,266 
45  054 

£ 
104.063 
112,616 
112,543 
109,570 
100,827 

y^pfil    
\Iay      

No 

lulv        46.208       1       102,467 —  103,112 
—  100,401 published. September  ... 

November    .-• 
December    ... 

186,462               —                   98,322 
158,835              —                  98,806 

Total   2.499,498          317.972           1,240.691 

June. 

Yield 

Aurora  West     
Brakpan      
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   
Ferreira  Deep   

Geduld   : 
Geldenhuis  Deep    

Glynn's  Lydenburg    
Goch    Government  G.M.  Areas 
Kleinfontein      

Knight  Central    
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &.  Charlton   
Modderfontein     
Modderfontein  B    
Modderfontein  Deep   .... 
Modderfontein  East   

New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   

Robinson   
Robinson  Deep   
Roodepoort  United    
Rose  lieep      
Simmer  &  Jack    

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates--- 
Van  Ryn     
Van  Ryn  Deep     
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 
Witwatersrand  Deep     
Wolhuter   

Tons    ; 

10,400 49.500 

86.000 
.45.000  . 51,100 
190.000 

24.100 

128.000' 

33,300 
43.000 
47.600 

3.482| 

I6.OO0I 

130,000i 

44,040l 

26,200| 

90,000' 

41,350' 

19.OOO1 14.050i 

84.0C0| 

51,500| 

42,400 21,000l 

11,100' 

42.800i 

20.500 

151,000] 

40,000| 

57.100' 

24,000| 

58.7C01 
60,100 34,700 

10,7001 
14,590l 

36.800'| 

50.2001 

44.800| 

16.3001 

3I.8OO: 
35,200 30.850 
32,000 

July. 

Oz 

£13.942 
19.687 
33,867 

£66.628 
18.754 58,570 

7,372 
35.690 

10,257 15.222 

13.521 

£5.537 £l6.489 

£259,338 
13,221 
7,899 16,746 

£70.050 
£25,566 

£47,137 
43,335 

26,101 22,147 

£3.300+ 

£14.7; 

14,060 

£21,054 
2,5801 

£196,556! 9.562 
18.687 

£24,666 
15,540 14,174 

16,464 

6,432 £26,253 
£42,132 

£127.114 15.324 
5.162 

£43.356 

£50.904 

7.867 

8,621 

Yield 

Tons 10.750 

52,800 
90.600 47,2C0 

52,500 

200.000 26.000 
140,000 

34,300 

45.000 

51.400 3,868 
14,700 

139,000 
49,160 

28,200 

98,300 

43.500 

19,430 14.560 

89.C00 

56.000 44.400 

24,000 
11,700 
45  300 

21,500 

157,000 41.400 

58,600 25,100 

60,400 
61.600 42.000 

10,500 17.980 

36,950 

53.800 
52,700 15,800 

34.000 
38.400 

33.000 
34,00c 

Oz. 

£14.916 
21.792 

36.753 

£68.313 18,433 
61.789 

8.348 36,121 11,505 
15.626 

13.921 

£7.834 

£17,656 

£287,265 
14,812 

7,965 
16.873 

£71,465 £24.587 
£45.678 45,215 

28,226 
23.370 

7,618 
£15,574 
14,147 

£22,194 
765 

£194,674 8.935 

18,824 £27.805 
15,682 

£77.064 

18,813 

34.032 

£30.172 
£45,423 £142,687 
15,839 

4,951 
£48,509 

£55,610 

8  938 

9,043 

+  Profit. 

West  African  Gold  Outputs. 

Abbontiakoon     -••- 
Abosso    
Akoko     
Ashanti  Goldfields 

Obbuassi    
Prestea  Block  A-.-. 
Taquah   

June. Treated 

Tons 
7.898 
6.060 

6.424 

625 

7,638 

Oz. 
£l4.680 

2,337 
7,288 

397 

£16,372 

£7,449 

July. Treated      Value 

Tons 

8,736 
3,780 

202 

3,332 

8,872 

3.220 

Oz. 

£14,884 

1,557 

171 4,465 

£14,743 

1.781 
Rhodesian  Gold  Outputs. 

Falcon    
Gaika   
Globe  &  Phoenix   
London  &  Rhodesian 
Lonely  Reef   
PlanetArcturus       
Rezende      
Rhodesia,  Ltd   
Rhodesia,  G.M.  &  L 
Sbamva 

June. 

Treated 

Transvaal  &  Rhodesian 

Tons 

15,390 
3,375 

6,207 2,290 4,820 

5,500 
735 

607 
50.550 

Value 

£ 

28.451* 

5,881 

7,9161 
3.030 

5,348+ 

2,474+ 

286 

352 
40.695 

July. 

Treated 

Tons 16.003 

3,786 

5.862 

2,535 

4.920 

3.641 
5,550 

792 

613 51,900 
1.550 

Gold.  Silver  and  Copper  ;  +  Ounces  Gold. 
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West  Australian  Gold  Statistics.— Par  Values. 

Reported 
for  Export 

oz. 

June, 1919   
July      
August   
September  ... 
October   
November  •■. 
December  •.• 
January,  1920 
February    
March      

April    
May      
June     
July      
August    

1,050 
680 835 
+ 

586 
1,171 

831 836 

1,928 

nil 
835 

227 502 

167 

Delivered 
to  Mint 

73,546 
68,028 
58,117 
+ 

64,987 
64,823 

27,334 
25,670 
49,453 

54,020 
56,256 
50,976 

56,679 
48,341 
54,258  I 

Total 
oz. 

74,596 

68,708 
58,952 

+ 
65,573 

65,994 
28.165 
26,505 

51,381 54,020 

57,091 
51,203 

57,181 48,341 
54,425 

Total value  £ 

316.862 

292,852 

250,410 + 
278.535 
280,323 
162,575 
112,590 

218,251 

229,461 242,506 

217.495 
212,638 

205,340 
231,185 

+  Figures  not  received. 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 1919 
1920 1919 1920 

January  ... 
February 
March   
April      

£ 
36.238 
46,955 
40,267 

63,818 
37.456 
41.465 
37.395 

51,564 
76.340 
39,018 
40,7j5 

63,311 

Oz. 
7.105 

8,677 24.126 

6,368 13.263 

15,707 

£ 
37,100 
43,330 
48,000 

61,200 

38,200 44,600 

42.060 
49,700 

37,120 
36.100 
32,720 
44,500 

Oz, 

4,724 7,200 

6,973 
8,368 
8,432 13,725 

£ 
18,000 
24.000 
16,000 
24,000 
16,000 
17.000 

22,000 
20,000 
13.000 
28,000 

51,000 
31.000 

£ 

28,000 15,000 

22,000 12,000 
13.i:00 

8,700 July      
Aueust    ... 
September 
October  ... 
November 
December 

17,410 

Total    ... 575.260 75.246 514.630 49,422 280,000 
116,910 

Australasian  Gold  Outputs. 

Associated     
Blackvvater   
Bullfinch    
Golden  Horseshoe    ... 
Great  Boulder  Prop. 
Ivanhoe   
Kalgurii   
Lake  View  &  Star   
Menzies  Consolidated 
Oroya  Links      
Progress      
Sons  of  Gwalia    
South  Kalgurii      
Waihi   
Waihi  Grand  Junction 
Yuanmi   

June. 
Treated 
Tons 

5,605 
2,128 

6,250 
11,664 

8,243 14,004 
4,515 
10,148 
1,540 
1,320 
1,250 

10,864 
8,040 

12,948 

5,890 

Value 

£ 
7.698 

3,967 
1.871t 
4,894; 

23,855 
4,269t 

7.723 
11.804 
3,065 
8.428+ 
1.161 

15,067 

3,213* 4,278: 
l,881t 

July. 

Tons 

6,084 
1,672 

6.140 11.952 

9,498 13.950 

4.239 

9.926 
1.600 
1.263 

880 
11,120 

8,185 
13,443 

5.800 

1,944 

Value 
£ 

9.366 
3.428 2.150* 

4,889t 

27,975 
4.880; 

5,426 
11,069 

2,593 
11,910+ 
1,279 

15,919 
2,689+ 
3,909t 1,879: 

4,734 

+  Including  royalties  ;  t  Oz. 

Miscellaneous  Gold  Outputs.  — Par  Values. 

• June. July. Treated Value Treated 
Value 

Tons 

30,500 
24,876 
2,710 

11.850 

7  400 

£ 
224,0001 

3,550si 11,090 

196,290t 
80,0001 

2,59911 
9,605 

35,000 

20,390 : 

Tons 

33.500 

22.629 
2.550 11,850 

6.900 
7.800 

25.120 

£ 
246,000+ 3  154§ 

Frontino  &  Bolivia  (C'Ibia) 
Mexico  El  Oro  (Mexico).-. 
Oriental  Cons.  (Korea)   

9,487 
222,030+ 

66.000+ 
2.47211 

PlymouthCons. '.Calif 'rnia) 
St.  John  del  Rey  (Brazil) 
Santa  Gertrudis  (Mexico) 

6,650 

28,010 

9.596 
36,000 
17,580* 

§  Loss.     +  Dollars,    t  Profit,  gold  and  silver.    II  Oz. 

Production  of  Gold  in  India. 

1916            1917 191S       1       1919 

1920 

January   
February  ... 
March      

oz. 
45.214 
43,121 43,702 44,797 

45.055 
44,842 
45,146 
45,361 
45,255 
45,061 
45,247 48,276 

oz. 
44.718 
42.566 

41.617 

43,726 
42,901 

42,924 42.273 
42  591 

43,207 

43,041 42,915 
44.883 

oz. 41,420 

40,787 
41,719 
41.504 

oz. 

38.184 
36,834 

38,317 38,248 

oz. 
39,073 

38.872 
38.760 
37.307 

May      

40,889 

41,264 38.608 
38.359 38.191 

37,864 

July      
40,229     1      38.549 37.129 August    

September 

October   November 
December 

40,496 
40,088 

39,472 

35,984 40,149 

37.850 

36,813 
37,138 

39.628 42,643 

37,375 

Total ... 
541,077 520.362 

485,236 
461,171 304.571 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef  •• 

Mysore   North  Anantapur 

Nundydroog      

Ooregum   

Jul 

y. 

Tons 
Fine Treated 

Ounces 

3.150 
2,363 

12,514 6,010 20.432 
13,133 

800 966 

8.646 
6,235 

12,800 
8,422 

August. 
Tons 

Treated 

3,300 
12.503 

20,120 

800 8,736 
12.900 

Fine 

Ounces 

2.363 

6,404 

13,193 
962 

6,004 8,449 

Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper 
Tons  lead  cone 

British  Broken  Hill 

Broken  Hill  Block  10 

Tons  zinc  cone   
Tons  carbonate  ore... 
Tons  lead  cone.   
Tons  zinc  cone   
Tons  refined  lead   
Oz.  refined  silver    Burma  Corp   

Fremantle  Trading  ..-Long  tons  lead      
Hampden  Cloncurry...Tons  copper    North  Broken  Hill  -  \1;^M^::::z:z 

Poderosa   Tons  copper  ore-... 
Rhodesian  Broken  Hill-.  Tons  lead       
Tanganyika   Long  tons  copper  .... 
Tolima   Tons  silver-lead  cone 
„.       „  J  Tons  zinc  cone   ^•"c  Corp.      \  .p^„g  ig^j  ̂ ^„^   

June. 

2,113 
265,620 

443 

1,210 
1,961 

45 

July. 1,500 

1,525 190,070 
410 

1,283 

2,558 

47 

Imports  of  Ores,  Metals,  etc,  into  United  Kingdom. 

Iron  Ore   Tons  ... 
Manganese  Ore    Tons  ... 
Copper  and  Iron  Pyrites   Tons  ... 
Copper  Ore.  Matte,  and 

Precipitate   Tons  ... 
Copper  Metal      Tons  ... 
Tin  Concentrate    Tons  ... 
Tin  Metal     Tons  ... 
Lead.  Pig  and  Sheet    Tons  ... 
Zinc(Spelter)      Tons  ... 
Quicksilver   Lb.    ■•. 
Zinc  Oxide      Tons   ... 
White  Lead    Cwt.   — 
Barytes      Cwt.  — 
Phosphate    Tons  ... 
Sulphur     Tons  ... 
Borax    Cwt.   ... 
Other  Boron  Compounds      Tons  ... 
Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash      Cwt.    ... 

Petroleum : 
Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit   Gallons 
Lubricating  Oils   Gallons 
Gas  Oil      Gallons 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons 

July. 

641.975 
46,523 

32.518 

1,309 15,502 

2,740 
2.061 

12.587 

13.417 410.642 

864 19.314 
53.649 
22  568 

154 

1,998 

97.085 
11.222 

21.366 

18.160.629 

23,263.746 
4.677,932 
4,415,913 

27,321.460 

77.873.046 

August. 

606.696 

50,574 
67,751 

859 
11,038 

2,037 

1,950 14.767 

5.170 17.735 
469 

28,413 71.197 

19.194 

22 

177 

1.138 

183,516 14,308 

2234 

8.025.227 16.8C0,791 

5.539.977 
5,208,452 44,689.070 

80.272,808 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria: 
Associated  Nigerian   
Benue    
Bisichi   

Bongwelli    
Dua    

Ex-Lands    
Filani    

Forum  River   

Gold  Coast  Consolidated   
Guram  River   

Jantar    
Jos      
Kaduna   

Kaduna  Prospectors   
Kano    >.... 
Kuru      

Kwall    

Lower  Bisichi    

Lucky  Chance   
Minna   

Mongu   
Naraguta      
Naraguta  Extended     

Nigerian  Consolidated   
Ninghi   
N.N.  Bauchi   

Offin  River   

Rayfield   

Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   
Yarde  Kerri    

Federated  Malay  States  ; 

Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   
Kamunting      
Kinta     

Lahat    

Malayan  Tin   
Pahang      
Rambutan   

Sungei  Besi    
Tekka   

Tekka-Taiping   
Tronoh     

Cornwall : 

East  Pool    
Geevor      
Grenville   

South  Crofty      

Other  Countries  : 

Aramayo  Francke  (Bolivia)   
Berenfiuela  (Bolivia)   
Briseis  (Tasmania)   , 
Deebook  (Siam)    
Mawchi  (Burma)   
Porco  (Bolivia)   

Renong  (Siam)   
Rooiberg  Minerals  (Transvaal) 
Siamese  Tin  (Siam)     

Tongkah  Harbour  (Siam)      

Zaaiplaats  (Transvaal)   

May 

Tons 

20 
5 

1 

2 

25 

3 
8 

2j 

13 
8i 

5 
4 

9 

7 

5| 
14 

il 

35 

25 

14 

8i 

6 

40 

20j 

40 

36 
4 

6 
2 
4 

4 

60 

26| 

14 

411 

351 
44^ 

215 
15 

30 

31 36 

37 

72i 

36 
343 

54 160 
32 

25 

22 
105 

14 

40j 

24 

87i 

SS 
25 

June Tons 20 

6 

i 

Is 

30 

5 
7 

3f 

14 
6 

9| 
6i 

61 
5i 

10 

6 
6 
1 

2h 

34 

35 

20 

9 

4j 

38 

154 

35 
72 

2 

6 

24 

10 

44 

784* 

60 

22§ 

II 

88* 

411 

41« 

654 

2154 
18 

31 

30 

36 
27 

80 

36 

35i 524 

140 
28 

20 

14 
82 
19 284 
504 714 

94 

28 

July 
Tons 
20 15 

1 

3 

35  
■ 

6 
8 

44 

14 
6 

13i 
9J 

7 

3l 

14 

8i 

If 

3i 

30 

46 

25 
17 

4 

374 

9 
35 

78 

■•4 

7 

2i 

114 

4 

60 

19J 

11 

30 

44i 

60 

2174 

15 

31 

30 
36 

27 

954 384 

21 

513 

133 
33 
20 

84 

10 
434 
45 

734 

75 
28 

Nigerian  Tin  Production. 
In  long  tons  of  concentrate  of  unspecified  content. 

Note.     These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  outputs. 

i  Two  months. '  Three  months. 

1915 1916 
1917 1918 1919 

1920 

January    

February    ... 

Tons 

417 

358 418 

444 
357 

373 

455 
438 
442 

511 

467 

533 

Tons 

531 

528 

547 

486 

536 

510 
506 

498 

535 

584 

679 

654 

Tons 

667 

646 
655 
555 
509 

473 
479 

551 
538 
578 

621 
655 

Tons 678 

665 
707 

584 

525 
492 

545 

571 
520 
491 
472 

518 

Tons 

613 
623 
606 
546 

483 

484 

481 
616 

561 

625 
536 

511 

Tons 

547 

477 

505 

467 

383 

435 

July    

484 

September October    
November  ... 

December  ... 

- 

Total    .. 5.213 6.594 6.927 

6.771 
6.685 

3.298 

Production  of  Tin  in  Federated  Malay  States. 
Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 

Long  Tons. 
1916 

1917 1918 
1919 

1920 

January     ... February  ... 
March      

April    

Tons 
4.316 

3.372 

3.696 

3.177 
3.729 3.435 

3.517 3.732 3.636 

3.681 3.635 

3.945 

Tons 

3.558 

2.755 3,286 

3,251 
3,413 

3,489 3,253 
3,413 

3,154 3,435 

3,300 
3.525 

Tons 

3.149 3.191 

2.608 
3.308 

3.332 
2.950 

3.373 3.259 3.166 

2.870 

3.131 
3,023 

Tons 

3,765 

2,673 2,819 

2,855 

3,404 
2.873 
3,756 
2.955 

3,161 

3.221 2.972 

2,413 

Tons 
4.265 

3,014 
2,770 

2,606 

2,741 

2,940 Tulv      

2,824 
August    September . 

October   November  . 
December  . 

2.786 

43.871 
39.833 

37,370 36,867 23.946 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings 

Long  tons Value 
Average 

August  25,  1919   

1304 

1154 
1354 

72 

32 

344 

39 
38 
29 

141 

£18.297 £16.588 

£19,557 
£10,867 

£5.093 
£5.235 

£6.161 £5.905 

£5.133 

£2.884 

£l40  4  3 

£l45  12     6 
£l44     6     9 

£l50  18     7 
£l59     3     2 
£l51  15     0 November  17   
£l57  19  9 

£l55    8     3 £l76  10    0 
£l95  10  10 

Total  and  Average, 

1919   
2,858 

£366.569 £128     5    0 
January  12,  1920   
January  26     

31 

5l| 
374 
53l 
18 
44 
444 

334 
614 

44 

10 

241 
43l 

£6.243 
£10.574 £7,880 
£l2,120 

£4,038 
£8,286 

£8.367 £6,375 

£11,641 
£6,151 £1,578 

£3,278 
£l,932 
/fi  i^^ 

£201  8  0 
;';204  6  10 

£210    2    8 

£225  10    0 March  8   
£22*    7    7 
£l88    6    8 

^pj-jl  6      
£  1 88    0    5 

April  19   £l90    6    0 £l'9    5    9 
May  17     £139  16    0 

£157  16    0 

£132    9     3 £133     4  10 
£l40    4     0 Illlv  Of,    10!^              1          .^1  fi4' 

£l56  10    0 August    9   
August  23   

104 
27J 

£1.664 £4.022 

£l58  10  0 
£147  12     0 

Details  of Redruth  Tin  Ticketings 

August  9 
August  23 

Tons  1    Realized Tons 
Realized 

104 

£   s.   d. 158  10    0 5 

54 

15J 

1 

£    s.     d. 152    0    0 152     2     6 
144     0    0 

157  12    6 

Total   
104  '           — 

27j 

— 
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Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.     Long  Tons. 

Straits  and  Australian  Spot    
Ditto.  Landing  and  in  Transit   
Other  Standard,  Spot  and  Landing  ... 
Straits.  Afloat   
Australian,  Afloat   
Banca,  in  Holland   
Ditto,  Afloat     
Billiton,  Spot   
Billiton,  Afloat     
Straits,  Spot  in  Holland  and  Hamburg 
Ditto,  Afloat  to  Continent   
Total  Afloat  for  United  States   
Stock  in  America   

Total   

June  30. 
July  31. 

Tons Tons 347 
853 

730 
155 

4,882 
3,525 

900 1,250 
207 169 413 

1,160 

800 1,323 

- 
145 

301 
60 

6,717 
7,916 

3,586 
1,926 

18,482 

Shipments,  Imports,  Supply,  and  Consumption  of  Tin. 

Reported  by  A.  Stiauss  &  Co.    Long  tons. 

Shipments  from  : 
Straits  to  U.K   
Straits  to  America      
Straits  to  Continent   
Straits  to  Other  Places    
Australia  to  U.K   
U.K.  to  America     

Imports  of  Bolivian  Tin  into  Europe... 

Supply : 
Straits    
Australian      
Billiton   
Banca      
Standard    

Total   

Consumption  : 
UK,  Deliveries   
Dutch         „          
American     
Straits,  Banca  &  Billiton,  Continen 

tal  Ports,  etc   

Total   

June 

Tons 750 

3.210 

301 
289 
150 

1,217 
1,993 

4,261 150 

914 
1,498 

6,823 

1,691 

6,500 

550 

8,741 

July 

Tons 

1,275 
2,555 

35 
152 

250 

1,244 

3,865 250 

145 1,470 

1,614 

7,344 

1,939 

5,530 
276 

7,745 

Dividends  Declared  by  Mining  Companies. 

Date 

Aug.  31 

Sept.  6 

Sept.  6 

Aug.  13. 

Sept.  1. 

Sept.    3. 

Aug.   30. 

Aug.  30. 

Sept.    9 

Sept,    9 

Sept.  8 

Aug.  26 

Aug.  26. 

Aug.  24. 

Sept.    9 

Aug.   17 

Company 

Broken  Hill  Block  14 

Chenderiang  Tin  Dg. 

Globe  and  Phoenix  ... 

KintaTin     

Lahat    

Malayan  Tin  Dredg- 

ing     
Mexico  Mines  of  El 

Oro    

Mining    Corporation 
of  Canada    

Mysore  Gold  Mining 

North  Anantapur 

Gold  Mines     

Nundydroog   

Oroville  Dredging  ... 

Pato  Mines  (Col'bia) 

Tekka-Taiping . 

Tongkah  HarbourTin 
Dredging    

Witbank  Colliery 

Par 
Value  of 

Shares 

Pref.6s. 

£l. 

5s. 

£\. £i. 

£i. 

£i. 

$5 

10s. 

Pref.  £\. 

Ord.  £\. 

10s. 

£l. 

£l. 

£\. 

£i. 

£l. 

Amount  of 
Dividend 

5%  less  tax 

2s.  tax  free 

Is.  less  tax 

2s.  tax  free 

Is.  less  tax 

Is.  less  tax 

4s.  tax  free. 

12§  cents  less  tax 

9d.  on  fully  paid 

and  6|d.on7s.  6d. 
paid,  both  less  tax 

6d.  +  Is.  bonus, less  tax 

6d.  +  Is.  bonus, 

less  tax 

6d. less  tax 

9d. less  tax 

7s.  less  tax 

3d.  on  fully  paid 
and  id.   on   5s. 

paid,  less  tax 

2s. 

2s. 

PRICES  OF  CHEMICALS.     September  1 
These  quotations  are  not  absolute  ;  they  vary  accordin 

quantities  required  and  contracts  running. 
£ 

Alum      per  ton  20 
Alumina.  Sulphate  of            „  17 
Ammonia,  Anhydrous       per  lb. 

II          0'880  solution         per  ton  38 Carbonate       per  lb. 
Chloride  of,  grey      per  ton  60 

I,                 „         ,1  pure       per  cwt.  5 
„          Nitrate  of       per  ton  70 

Phosphate  of              „  120 
„          Sulphate  of              „  23 

Antimony  Sulphide,  Golden       per  lb. 
Arsenic,  White       per  ton  76 
Barium  Sulphate            ,,  12 
Bisulphate  of  Carbon           ,,  60 
Bleaching  Powder,  35%  CI           „  26 
Borax       ,  41 
Copper,  Sulphate  of               ,,  42 
Cyanide  of  Sodium.  100%       per  lb. 
Hydrofluoric  Acid           ,, 
Iodine              ,, 
Iron,  Sulphate  of       per  ton  4 
Lead,  Acetate  of,  white           „  80 

I,  Nitrate  of       62 
„  Oxide  of.  Litharge           .,  55 
„  White             ,.  63 

Lime,  Acetate,  brown           ..  20 
grey  80%    33 

Magnesite,  Calcined    25 
Magnesium,  Chloride           i.  17 

Sulphate     13 

Methylated  Spirit  64°  Industrial       per  gal. 
Phosphoric  Acid          per  lb. 

0. 

g  to 

s. d. 
0 0 
0 0 
2 6 
n 0 

7^ 

0 0 
5 0 
0 0 
0 0 

10 

0 
1 6 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 n 

7h 

16 

0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
8 0 
1 9 

Potassium  Bichromate       per  lb. 
„          Carbonate85%    per  ton 

Chlorate    per  lb. 
Chloride  80%       per  ton 

Hydrate  (Caustic)  90%   
„  Nitrate      
„          Permanganate    per  lb. 

Prussiate,  Yellow       n 
Sulphate,  90%     per  ton 

Sodium  Metal    per  lb. 
„      Acetate       per  ton 
,,      Arsenate  45%       i> 
,,      Bicarbonate     n 
„      Bichromate    per  lb. 
,1      Carbonate  (Soda  Ash)      per  ton 

(Crystals)   
Chlorate    per  lb. 

,1      Hydrate,  76%       per  ton 
Hyposulphite       n 
Nitrate.  95%    
Phosphate    n 

„      Prussiate       per  lb. 
,1      Silicate    per  ton 

Sulphate  (Salt-cake)    , 

„           ,,         (Glauber's  Salts)     ,i „      Sulphide    i. 

Sulphur,  Roll   
„       Flowers   

Sulphuric  Acid,  Non- Arsenical,  140°T    n 90%      

96%      Superphosi>hate  of  Lime,  18%       
Tartaric  Acid    per  lb. 
Zinc  Chloride    per  ton 
Zinc  Sulphate   

£ s 

d. 

2 0 
105 0 0 

0 11 

40 

0 0 
120 

0 0 
65 0 0 

4 0 
2 0 

45 

0 0 
1 3 

52 0 0 

60 

0 0 
9 0 0 

1 6 

15 

0 0 
5 

10 

0 

5^ 

32 0 0 

31 

0 0 

24 

0 0 
44 0 

1 
0 
2 

11 0 0 
8 G 0 

10 

0 0 

55 

0 0 

19 

0 0 

19 

0 0 
5 0 0 
7 5 3 
9 7 6 
5 0 0 

3 0 
27 0 0 

22  10    0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER. 
DIAMONDS: 

Rand  : 

Sept.  12 1919 

£    s.  d. 

3  11     3 

9  11     3 
8    9 

3  0    0 
1  18    9 

19    6 

13     9 
1  6     6 

2  13    9 
1  6    0 7  6 

6     3 11     0 

2  15     0 10  9 

4  17     6 
11  3 

1  10    9 4  6 

12  6 

6    3 
8  3 19    0 

4  8     9 

28     5     0* 8  16     3 
8  15     Of 

14  9 

3  3     9 
3  16     3 15  6 

10     0 
1  0    0 17  6 

5  0 2  6 

2  18    9 
1     5    0 
1     0    6 18  3 

3  16     3 15     0 

12     6 

1     0    6 12  0 

3  9 

18     9 
13  9 

25     7     6 
6    8     9 
9  10     0 

5  6 
1     1     9 

13     6 
15  6 

1  1     0 
2  15    0 
5  2    6 
1  18    9 

6  6 
4  9 

12    0 
1     2    9 

5  9 16  0 

3    6 

3    6 
2    6 

1  10    0 
10    0 1     9 

2  3    9 
9     6 

1     3     6 
5     6 
5     6 

Sept.  7 1920 

£    s.   d. 

2  12    6 
Central  Mining  {£8)      8  12    6 
City  &  Suburban  (£4)   7    6 
City  Deep   2  17    0 
Consolidated  Gold  Fields   1    9    3 

Consolidated  Langlaagte   17    6 
14    6 

Consolidated  Mines  Selection  (10s.) 
Crown  Mines  (lOs  )   

1  2    6 

2  13     9 

11     0 Durban  Roodepoort  Deep   
5     9 

8    9 
10    0 

Geduld   
Geldenhuis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   

1  18  0 

7    6 4  5  6 

6    0 

19    0 Jupiter    
2    0 

Kleinfontein   
Knight  Central   

7    3 4    6 

Knights  Deep    
6    6 

16    6 
4  12     6 

Modderfontein  (10s.)    3  13     3 
6  16     3 

2     4     3 
1     2    6 
1  10    0 10    0 

2  19     3 
2  12     6 

12  6 

7  0 
17     6 
17     0 

3  9 6 

2  2     0 17    6 

17    3 
17    0 

3  17    6 
10    3 

5  0 17     6 
14  3 

8  6 

4  6 

13  9 
10    0 

19     5     0 
4  15     0 

10     0    0 
12  0 
15  9 

8     6 14  6 
17    0 

2  16     3 
3  0    0 
1  16     3 

6  0 

2     9 
10  6 
17  0 

2  6           t 13  9 

3  0 

3     0 
3     6 

15     0 
7  3 
1     6 

11  3 
18  9 
15  0 

16  6 
6    0 
6    0 

Modder  Deep  (5s.)   

Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central            
Robinson  {£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jacit    
Simmer  Deep   
Springs   

Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   

Wolhuter   
Other  Transvaal  Gold  Mines : 

Transvaal  Gold  Mining  Estates.... 
Diamonds  in  South  Africa: 

De  Beers  Deferred  {£2  10s  )   

Premier  Deferred  (2s  6d  )     
Rhodesia  : 
Cam  &  Motor   
Chartered  British  South  Africa  ,... 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef   
Rezende   

Willoughby's  (10s.)   
West  Africa  • 
Abbontiakoon  (lOs.)   
Abosso   

Ashanti  (4s.)      ',['. Prestea  Block  A   
Taquah   

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietary(2s.)   
Great  Fingall  (10s)          i 

Ivanhoe  (£5)      
Kalgurli   
Lake  View  Investment  (lOs.)      
'Jons  of  Gwalia    
South  Kalgurli  (lOs.)   

Gold,  Silver,  con^. 

Others  in  Australasia  : 
Blackwater,  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  N.S.W.  (10s  )   
Progress,  New  Zealand   
Talisman,  New  Zealand   
Waihi,  New  Zealand      

Waihi  Grand  Junction,  New  Z'lnd America  : 

Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico    
Esperanza,  Mexico    
Frontino  &  Bolivia,  Colombia   

Le  Roi  No.  2  (£'5), British  Columbia Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  10s.),  Colombia   
Oroville  Dredging,  Colombia    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   
Tomboy,  Colorado   

Russia  : 
Lena  Goldfields   
Orsk  Priority    

India: 

Balaghat  (10s.)      
Champion  Reef  {2s.  6d.)   
Mysore  (10s.)    
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  and  India 
Esperanza,  Spain   
Hampden  Cloncurry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  ... 
Mount  Lyell,  Tasmania    
Mount  Morgan,  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Russo-Asiatic  Consd.,  Russia   
Sissert,  Russia      
Spassky,  Russia   
Tanganyika.  Congo  and  Rhodesia 

LEAD-ZINC: 
Broken  Hill : 
Amalgamated  Zinc     
British  Broken  Hill     
Broken  Hill  Proprietary  (8s.)    
Broken  Hill  Block  10  (£lO)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   

Asia  : 

Burma  Corporation    
Russian  Mining   

Rhodesia  ; 
Rhodesia  Broken  Hill  (53.)      

Sept.  12 
1919 

£    s.   d. 

TIN: 

Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis.  Tasmania   
Dolcoath,  Cornwall    
East  Pool  (5s.)  Cornwall   
Ex-Lands  Nigeria  (2s.),  Nigeria  .. 
Geevor  (10s.)  Con  wall    
Gopeng,  Malay   , 
Ipoh  Dredging.  Malay       
Kamunting,  Malaya    
Kinta,  Malaya   
Malayan  Tin  Dredging.  Malay   
Mongu  (10s.),  Nigeria    
Naraguta,  Nigeria   
N.  N.  Bauchi,  Nigeria  (10s.)     
Pahang  Consolidated  (5s.),  Malay. 
Rayfield,  Nigeria     
Renong  Dredging.  Siam   
Ropp  (4s.).  Nigeria   
Siamese  Tin,  Siam   

South  Crofty  (5s.),  Cornwall   
Tehidy  Minerals,  Cornwall    Tekka,  Malay     

Tekka-Taiping    Malay      Tronoh,  Malay     

18 

1     5 

1     1 1     0 

9 
11 

7     7 
12 

I  10 1     7 
18    6 

1  15     6 
18    0 

1     7    6 

6  0 

4  3 

1   15  0 

5  0 

14  6 

16  6 

2  12 

5 

17 

2  3 
5 

1     4 0 
1     5 

6 
7 0 

1   15 
0 5+     0 
0 

1  2  6 

1  10  0 4  13     9 

1  6 

2  1 
2     5 
1  5 

2  12 

2  2 

1  1 

1     2 

9  13     9 17    6 

12    9 

0  0 14  0 4    6 

10 
19 

3 1  3 

2  1 

1  0 

2  6 

2  12 
2     5 
1  0    0 

17     6 
8     3 16  0 
17  0 

2  8     9 
1     1 
3  7 

13 

1  2 
4  5 

5  7 

2  3 

Sept.  7 

1920 

£   s.    d. 

3  9 5  0 1  9 

6  6 1   13  9 
10  0 
10  0 
13  3 
13  6 

14  3 
10  0 
5  0 

6  17  6 9  3 

1     2  6 10  0 

15  6 
1     3  6 

8  9 

17  6 

10  0 

8  6 2  9 
17  0 

3  3 

10  6 

13  6 

2  10  0 1     2  6 
5  0 
15  0 

1   10  0 
5  6 

1     5  0 
1     3  0 

18  3 

3  9 
1   10  0 

32  10  0 
9  6 

11  3 
17  6 

1   15  0 

1  8  9 

2  0  0 

3  3  9 1  2  6 

2  113 
2  10  0 

17  0 
18  0 

9  17  6 
10  0 

3     0  0 
10  6 

4  3 

3  3 10  0 

3  0 

10  0 
1  15  0 
17  6 

2  10  0 
2  2  6 
1   17 

17 

6 
0 

10     0 5  0 
I  3 
8  0 

0  0 8  6 
3     1  3 12  3 

15  0 
1     3  9§ 
1     5  0§ 1   15  0 

*  £4  shares  split  into  8  of  10s.  each.        +  £l  shares  split  into  4  of  5s.  each.        I  15s.  paid  up.        §  New  shares. 



THE   MINING  DIGEST 
A    RECORD    OF    PROGRESS    IN    MINING.   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers  ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  cotnpanies. 

ARRHENIUS  AND   HIS  WORK. 
The  Franklin  Institute  presented  its  medal  to  Svante 

Arrhenius,  the  great  Swedish  physicist,  at  a  meeting 
held  on  May  19.  We  quote  herewith  the  address  de- 

livered by  Dr.  H.  F.  Keller  in  presenting  the  medal. 
Dr.  Keller,  in  making  the  presentation,  said  :  The 

name  of  Svante  Arrhenius  is  commonly  associated  with 
one  of  the  greatest  and  most  fruitful  generalizations  in 
the  entire  domain  of  chemistry,  the  theory  of  electro- 

lytic dissociation  ;  but  it  is  by  no  means  this  wonderful 
achievement  alone  that  the  Institute  desires  to  recog- 

nize by  the  bestowal  of  its  highest  award  upon  the 
Swedish  scientist,  but  rather  the  vast  sum  of  construc- 

tive endeavour  by  which  he  has  extended  and  illumined 
our  knowledge  of  the  physical  universe. 

Svante  Arrhenius  was  born  at  Castle  Wijk,  near  Up- 
sala,  Sweden,  on  February  19, 1859.  His  father  was  the 
manager  of  the  Wijk  estate  and  also  of  the  adjoining 
University  properties.  His  ancestors  were  farmers  in 

Smaland,  in  southern  Sweden,  where  both  of  Svante's 
parents  were  born.  It  was  from  the  name  of  the  old 
Smaland  homestead.  Arena,  meaning  river  bank,  that 
the  latinized  family  name,  Arrhenius,  was  derived. 

Shortly  after  Svante's  birth  the  father  removed  to  Up- 
sala  to  assume  entire  charge  of  the  University's  ex- tended estates,  and  it  was  in  this  ancient  town  that  the 
boy  received  his  early  education.  In  1876  he  was 
graduated  from  the  Cathedral  School,  the  youngest 
member  of  his  class  and  near  the  head  of  it.  His  work 

in  mathematics  and  the  sciences  was  particularly  bril- 
liant. Afterentering  the  university  he  made  such  rapid 

strides  in  his  studies  that  he  succeeded  in  passing  the 

examinations  for  the  degree  of  "  candidate  "  at  the  end 
of  the  third  semester.  As  his  major  subject  he  chose 

chemistry  under  Cleve's  direction,  but  at  the  same  time 
he  zealously  pursued  mathematical  studies,  and  in  1881 
he  decided  to  become  a  physicist.  Not  satisfied  with 
the  limited  facilities  of  the  Upsala  laboratory,  he  went 
to  Stockholm,  where  he  worked  under  Edlund's  direc- 

tion, acquiring  in  rapid  succession  the  degrees  of 

"Licentiate"  and  of  Doctor  of  Physics.  His  first 
original  investigation  was  on  the  subject  of  voltaic 
polarization,  and  this  was  followed  by  "  Researches  on 
the  Conductivity  of  Electrolytes,"  which  he  presented 
as  his  dissertation  for  the  Doctorate,  and  which  has 
since  become  a  classic  in  the  annals  of  exact  science. 
In  the  same  year,  1884,  he  published  as  a  continuation 

to  this  paper  the  "Chemical  Theory  of  Electrolytes." 
The  two  publications,  though  not  entirely  free  from 
doubtful  or  debatable  opinions,  are  most  remarkable 
for  the  wealth  of  novel  and  fundamentally  important 
ideas  advanced  in  them.  Particularly  striking  at  that 
time  was  the  suggestion  that  the  affinity  co-efficients  of 
acids  and  bases  should  be  proportional  to  their  electri- 

cal conductivities,  a  prediction  which  it  was  impossible 
then  to  support  by  experimental  data.  l>ut  this  Law 
of  Arrhenius  was  shortly  afterwards  verified  by  Ostwald 
at  Riga.  In  Sweden  the  results  and  views  of  Arrhenius 
were  received  with  scepticism,  bordering  on  contempt, 
but  fortunately  their  true  value  was  promptly  recog- 

nized by  leading  scientists  in  other  countries  and  par- 
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ticularly  by  Ostwald.  This  helped  to  overcome  the 
prejudices  of  the  Swedish  chemists  and  physicists,  and 

presently  Arrhenius  was  permitted  to  "habilitate" 
himself  as  Dozent  at  Upsala,  and  a  little  later  he  was 
granted  an  ample  stipend  by  the  Swedish  Academy, 
enabling  him  to  make  an  extended  tour  to  the  leading 
seats  of  physical  research  in  various  countries.  While 
at  Leipzig,  in  1887,  he  conceived  the  Theory  of  Electro- 

lytic Dissociation,  his  magnum  opus,  in  which  the 
main  ideas  of  his  former  publications  are  crystallized 
into  one  comprehensive  and  definite  generalization. 
The  way  for  a  favourable  reception  of  this  achievement 
had  in  the  meantime  been  prepared  by  the  researches 
of  Kohlrausch  on  the  phenomena  of  electrolytic  con- 

duction, those  of  van't  H off  on  osmotic  pressure,  and 
by  Raoult's  work  on  the  depression  of  the  freezing 
point  of  liquids  by  a  substance  dissolved  in  them.  All 
these  and  others  might  be  named  that  contributed  ma- 

terials for  Arrhenius'  theory. 
The  fertility  of  this  ionic  theory,  as  it  came  to  be 

called,  can  hardly  be  over-estimated  ;  it  is  indeed  with- 
out a  parallel  in  physical  science.  For  more  than  a 

decade  after  its  announcement  it  prompted  and  directed 
innumerable  researches,  in  the  course  of  which  many 
well-known,  but  hitherto  unexplained,  phenomena 
were  quantitatively  elucidated.  Among  the  subjects 
thus  investigated  may  be  mentioned  the  application  of 
the  theory  to  the  law  of  mass  action  and  its  effect  on 
the  equilibria  of  the  ions,  culminating  in  the  discovery 
of  the  law  of  dilution  ;  a  masterly  study  of  the  prob- 

lem of  chemical  equilibrium  of  electrolytes  ;  and  also 
applications  of  the  theory  to  such  questions  as  the  ac- 

tion of  the  voltaic  pile,  the  analytical  chemical  reac- 
tions, the  solubility  of  gases,  and  many  others. 

It  should  be  stated  also  that  soon  after  its  publica- 
tion Arrhenius'  theory  was  successfully  applied  in  the 

study  and  development  of  industrial,  chemical,  and 
metallurgical  processes.  To  it  may  be  traced  in  a  large 
measure  the  rapid  progress  that  has  been  made  during 
the  past  25  years  in  many  branches  of  applied  chemis- 

try, including  some  of  the  basic  industries. 
The  signal  success  of  Arrhenius  as  a  pioneer  in  physi- 
cal chemistry  was  recognized  in  his  native  country,  as 

it  had  been  abroad,  and  thus  reacted  favourably  on 
his  further  career.  In  1895  he  received  a  call  to  the 

chair  of  physics  in  the  then  newly-founded  University 
of  Stockholm.  In  this  position  he  displayed  such  extra- 

ordinary ability  as  a  leader  and  organizer  that  the 
faculty  elected  him  Rector  of  the  University  in  1897. 
He  was  repeatedly  re-elected  to  this  responsible  post, 
but  later  declined  re-election,  as  he  felt  that  the  duties 
of  the  office  seriously  interfered  with  his  scientific  pur- 

suits. In  1903  he  was  awarded  the  Nobel  prize  in 
physics,  and  two  years  later  he  was  appointed  director 
of  the  Physical  Institute  of  the  Nobel  Foundation. 
The  laboratory  building  was  erected  according  to  his 
plans  and  under  his  direction. 

Most  of  the  papers  on  the  dissociation  theory  were 
published  by  Arrhenius  while  he  was  working  in  foreign 
laboratories.     After  his  return  to  Sweden  his  research 
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work  took  different  directions,  largely  along  lines  of 
cosmic  physics.  In  1905  he  published  a  treatise  on 
cosmic  physics  in  two  volumes.  In  this  remarkable 
work  he  embodied  a  series  of  investigations  of  which 
many  were  made  by  him  and  Ekholm  jointly,  while 
others  were  carried  out  by  himself  alone.  They  cover 
a  wide  range  of  subjects  and  reveal  anew  his  astound- 

ing resourcefulness  and  originality.  While  not  a  few 
of  the  views  here  expressed  are  still  discussed  and  con- 

tested, there  can  be  no  doubt  that  the  discussion  of 
such  fundamental  questions  as  the  origin  and  present 
state  of  sidereal  bodies  has  profoundly  influenced  and 

greatly  stimulated  the  scientific  thought  of  our  time. 

The  more  popular  book,  "Worlds  in  the  Making," 
published  more  recently,  gives  a  fascinating  summary 

of  the  subject,  from  Arrhenius'  point  of  view.  Among 
the  many  new  conceptions  introduced  by  Arrhenius 
into  the  study  of  cosmogony  is  that  of  the  role  he  as- 

cribes to  the  pressure  of  light  in  cosmic  changes-  He 
points  out  that  the  potency  of  this  agent  increases  with 
the  degree  of  division  of  matter,  and  thus  becomes  a 
mostimportant  factor  in  thephenomena  of  cosmic  dust, 

nebulas,  the  aurora,  comets'  tails,  etc.  His  views  on 
the  origin  and  distribution  of  life  are  also  interesting. 

MINING  IN   FAR   EASTERN  SIBERIA. 

The  Far  Eastern  Review  (Shanghai)  for  June  con- 
tains an  article  on  mines  and  mining  in  the  Amur, 

Maritime,  and  Anadyr  provinces  of  Siberia,  written  by 
P.  Polevoi  and  translated  by  B.  Korolkov.  The  writer 
is  enthusiastic  in  his  belief  in  the  future  development 
of  these  provinces  as  mineral  producers. 

Gold. — The  gold  deposits  are  found  in  the  region  of 
gneisses  and  crystalline  schists.  Lode  mining  holds  an 
inferior  place  at  present  and  few  deposits  of  vein  ma- 

terial have  been  worked.  Placers  of  several  different 
types  of  which  the  river  gravels,  bed,  terrace,  and 
watershed  formations  rank  first,  with  ancient  and 
modern  lake  and  sea-bed  deposits  taking  second  place. 
The  deposits  now  being  worked  can  be  divided  into  the 
following  groups :  Upper  Amur  or  Djalinda,  Upper 

The  Anadyr  Peninsula. 
G  =  Gold  Deposits  ;  C  =  Coal  Deposits. 

Zeya,  Middle  Zeya  or  Guiluy,  Lower  Zeya  or  Urkan, 
UniaBom,  Upper  Silinja,  Lower  Silinja,  Niman  Little 
Khingan,  Kerbin,  Middle  and  Lower  Amgun,  Lower 
Amur,  Udylsk  Lake,  Sikhota  Alin,  South  Ussuri,  Ok- 

hotsk, Guijiga,  Kamchatka  and  Chukotsk-Anadyr. 
The  thickness  of  the  deposits  varies  greatly,  but  is 
usually  between  10  and  20  ft.  The  deepest  placers  are 
those  of  the  Lake  and  the  Niman  group,  where  de- 

posits from  35  to  70  ft.  have  been  found. 
In  1915  there  were  282  placers  being  worked  and 

5,742  permits  to  prospect  had  been  applied  for.  Sur- 
veys were  made  of  1,353  gold-bearing  areas  and  permits 

issued  for  their  working.  Of  these  2  were  worked  by 
hydraulicking,  7  by  dredging,  and  2  by  other  mechani- 

cal excavators.  There  also  were  397  tribute  workings 
by  smaller  groups  who  operated  under  licence  from 
the  concession  holders.     The   larger  operators  pro- 

duced 4,4577  pounds,  while  the  tributers  won 

8,846'95  lb.  The  distribution  of  the  gold  produced  in 
the  several  mining  districts  was  as  follows  :  Amur  dis- 

trict,2, 199-19  lb. ;  Bureya,  3,40755  lb., Zeya,  2,47537 
lb.  Maritime  5,064-45  lb.,  and  Ussuri  158  121b.,  a 
total  of  13,304'68  pounds  reported  to  the  government 
authorities.  Practically  all  this  output  came  from  the 
placers,  as  the  only  lode  mining  reported  was  from  the 
Ussuri  district  with  an  output  of  some  three  poods  or 
108  pounds.  The  workmen  numbered  24,549  in  all 
these  mining  areas,  and  were  largely  Chinese,  who 

supplied  76'2%,  with  Koreans  134%,  while  the  Rus- 
sian miners  were  only  10'4%.  The  larger  part  of  the 

workmen  were  employed  on  the  tribute  basis. 
Those  familiar  with  conditions  in  Siberian  mining 

areas  look  for  large  extensions  along  the  three  follow- 
ing lines  :  New  discoveries,  intensification  of  produc- 

tion in  existing  fields,  and  the  discovery  and  develop- 
ment of  reef  gold.  In  the  first  of  these  categories,  new 

discoveries  are  to  be  expected  in  the  north-east,  in  the 
Udsk,  Okhotsk,  Kamchatka,  and  Chukotsk  regions, 
also  on  the  tributaries  of  the  Upper  Bureya.  Another 

promising  area  is  that  between  the  .A^mur  and  the  mid- 
dle course  of  the  Amgun,  while  the  Ussuri  slope  of  the 

Sikhota-Alin  range  has  great  possibilities.  Hydraulic 
mining  could  be  applied  with  success  on  the  Zeya,  Unia 
Bom,  Upper  Silinja,  and  Niman  regions,  and  dredging 
in  the  Kharga-Zeya  and  Kerby  river  in  the  Ussuri  dis- 

trict. In  the  Udsk  country  and  elsewhere  the  frozen 
gold-bearing  ground  is  of  large  extent. 

Gold  in  lodes  has  been  found  in  the  Ussuri,  Amur, 
and  Kolchan  regions.  The  difficulty  in  the  way  of 

systematic  development  is  the  lack  of  any  scientific  in- 
formation regarding  the  country. 

Iron. — Iron  deposits  have  been  known  for  more  than 
75  years,  but  little  attention  was  paid  them  owing  to 
the  quicker  returns  to  be  obtained  from  gold  placers. 
Magnetite  deposits  are  known,  but  have  not  been  fully 
exploredin  the  Amur  province ;  thebasinof  theMamyn, 
and  the  upper  reaches  of  the  Yvatikane  are  especi- 

ally promising,  while  some  discoveries  have  been  made 
in  the  Great  Sugdjara,  Bryanta,  Oldoi,  and  Amgun 
river  regions,  as  well  as  on  the  lower  Amur.  The 
chief  magnetite  deposits  are  in  the  South  Ussuri  dis- 

trict where  the  Olginsk  area  is  the  richest.  These  de- 
posits are  found  in  the  contact  of  limestone  and  granite, 

the  former  being  the  most  important  factor.  The  best 
deposit  now  known  is  that  of  the  Bielaya-Gora,  or 
White  Mountain,  on  the  right  bank  of  the  Arzamas- 
sovka  rivulet,  where  three  huge  lenses  and  some  rich 
pocket  deposits  have  been  located  near  the  Serafimovka 
village.  True  magnetic  ore  is  found  in  the  St.  Olga 

and  St.  "Vladimir  bays,  and  this  is  held  to  be  second  in 
importance  of  magnetite  deposits.  Other  regions  of 
iron  ore  are  on  the  Sudzukhe  river,  near  the  Talovoi 
branch  on  the  Ussuri  railway  and  in  other  localities  of 
the  Ussuri  district.     The  average  percentage  of  iron 
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in  these  deposits  is  not  high,  running  about  40%,  al- 
though some  parts  of  the  deposits  are  much  more 

promising.  It  is  possible  that  with  depth  the  quality 
of  the  ore  will  improve  or  that  sulphurous  ores  will 
take  the  place  of  the  magnetite.  The  ores  now  known 
must  be  concentrated  before  smelting,  but  the  cost  of 
this  in  the  case  of  magnetite  is  not  prohibitive.  After 
a  survey  in  1917,  the  total  ore  in  the  Bielaya  Gora  de- 

posits was  estimated  at  2,040,215  tons,  while  the  Ser- 
gievsk  and  Sudzukhe  ores  aggregated  243,745  tons 
more,  a  total  of  2,283,960  tons. 

Hematite  ranks  second.  It  is  found  in  the  Little 
Khingan  mountains  mostly  in  connection  with  a  series 
of  metamorphosed  limestone,  hornstone,  and  slate. 
The  deposits  are  situated  in  two  layers,  the  southern 
stretching  from  the  Amur,  near  the  village  of  Ekaterino- 
Nikolskoye,  to  the  river  Pompeevka,  and  the  northern 
from  the  Londoko  station  on  the  Amur  railway  to  the 
upper  part  of  the  Bidjan  river.  The  beds  are  gener- 

ally in  the  form  of  lenses  which  sometimes  attain  a 
thickness  of  about  140  ft.,  the  percentage  of  iron  in  the 
ore  varying  from  35  to  65%.  The  total  ore  of  the 
southern  field  is  estimated  at  about  2,708,250  tons,  but 
the  northern  deposits  have  scarcely  been  explored  at 
all.  This  ore  must  also  be  concentrated  before  smelt- 

ing and  separated  from  the  intermixture  of  hornstone. 

The  Sergievsk  deposits  in  the  Ussuri  district  are  not 
hematite,  but  consist  of  magnetite  and  bog  ore.  Bog- 
ore  deposits  are  frequent  in  the  area  of  Sudsukhe  and 
on  the  lower  Amur,  one  of  the  most  important  being 
situated  within  the  town  of  Nicolaievsk  on  the  Amur. 

It  is  a  lacustrine  deposit  stretching  over  basalt  forma- 
tions containing  a  considerable  percentage  of  iron  and 

has  been  formed  in  the  Quaternary  period  by  sediments 
of  ferruginous  springs.  These  ore  deposits  generally 
take  the  shape  of  lenses.  According  to  several  esti- 

mates they  contain  about  902,750  tons  of  ore,  with  a 
percentage  of  iron  from  40  to  50  per  cent. 

The  outlook  for  the  iron  industry  here  is  not  very 
bright,  and  it  would  take  long  and  strenuous  research 
work  and  the  opening  of  the  country  to  civilization  in 
order  to  put  it  on  the  same  basis  as  Western  and 
Central  Siberia,  though  the  far-eastern  deposits  are  by 
far  the  richest  in  Russian  North- Asia.  The  vicinity  of 
coal  mines  in  the  Suchan  area  and  on  Russian  Sakhalin 
and  transport  facilities  as  offered  by  the  sea,  the  Amur 
river,  and  the  Amur  railway,  all  tend  to  encourage  the 
development  of  the  iron  industry,  at  least  on  a  small 

scale. 
Actually  iron  ore  is  produced  only  in  the  Olginsk 

and  Sergievsk  districts.  With  the  prevalence  of  a 
system  of  compulsory  production  (about  44,500  cubic 
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feet  per  claim  being  obligatory)  the  average  yearly 
output  varies  between  9,000  and  18,000  tons.  The 
producers  have  many  a  time,  but  unsuccessfully,  ap- 

plied for  a  permit  to  sell  the  ore  to  Japan. 
Silver,  Lead,  Zinc. — Silver,  lead,  and  zinc  deposits 

are  known  to  exist  in  the  Russian  Far  East  from  the 
Chukotsk  peninsula  down  to  Korea,  and  others  from 
Transbaikalia  to  the  Pacific.  The  largest  deposits  in  the 
Russian  Far  East  are  those  situated  on  the  southern 
part  of  Sikhota  Alin  range,  and  particularly  in  the  area 
of  Tetiukhe.  The  ore  is  found  in  a  deposit  of  the 
contact  metamorphic  type,  and  consists  of  sulphide 
minerals,  galena  and  blende,  on  which  lie  calamine, 
smithsonite,  and  ochreous  substances.  The  total  quan- 

tity of  ore  is  estimated  at  from  1,765.000  to  2,000,000 
tons,  containing,  on  the  average,  12%  lead,  17%  zinc, 
and  280  grammes  of  silver  per  metric  ton.  The  mill 
is  in  a  position  to  treat  annually  50,000  tons  of  ore,  the 
produce  being  lead  concentrate,  containing  70  to  72% 
lead,  and  zinc  concentrate  containing  3337  zinc.  Mod- 

ern methods  of  concentration  could  be  applied  to  ad- 
vantage. There  being  no  smelters,  the  enterprise  is 

dependent  upon  the  Japanese  market  for  lead  concen- 
trate. The  present  output  of  the  Tetiukhe  works  could 

be  easily  raised  to  63,000  tons  of  lead,  7,200  tons  of 
zinc,  and  25,3001b.  of  silver.  At  the  same  time  it 
would  be  possible  to  develop  a  considerable  sulphuric 
acid  industry. 

The  other  deposits  in  the  Ussuri  district,  those  of 
Olginsk,  and  on  the  Pfusun  and  Wanchin  rivers,  are 
not  so  important.  Some  deposits  of  argentiferous  py- 

rites have  been  discovered  on  the  Kamchatka  peninsula 
and  along  the  coast  of  the  Okhotsk  sea. 

The  following  is  the  output  of  the  mines  in  the 
Tetiukhe  district  in  short  tons  : 

Sulphide  ores.     Calamine. 
1911               4,913  26.907 
1912               5,629  31,420 
1913     33,184  29,482 
1914     69,572  23,432 
1915     55,124  8,673 
1916     62.382  5.993 
1917           104.975  783 

Copper. — Indications  of  copper  are  abundant  in  the 
Russian  Far  East,  as  a  glance  at  the  map  will  show. 
Up  to  the  present  time  mining  work  has  been  done 
only  on  two  of  the  Ussuri  district  deposits,  situated  on 
the  Djigit  bay  and  owned  by  the  Siberian  Mining  Co 
(Peppel  and  Ozmidoff).  One  of  these  deposits  is  on 
the  sea  shore,  interbedded  in  metamorphic  slates.  The 
other  lies  in  the  valley  and  is  a  lode  deposit.  In  both 
cases  the  ore  mineral  is  chalcopyrite.  The  average 
content  is  not  more  than  15%  of  metal,  which  is  not 
sufficient  for  industrial  purposes  in  the  Russian  Far 
East.  The  Djigit  mines  would  never  be  able  to  com- 

pete with  the  copper  industry  in  Japan,  nor  with  the 
rich  copper  deposits  in  Western  Siberia,  which  are 
gold-bearing. 

Information  as  to  other  mineral  substances  of  the 
country  is  scanty,  and  no  particular  attention  has  ever 
been  paid  to  them.  Considerable  deposits  of  antimony 
have  been  discovered  on  the  Boguchan  mountains  ; 
graphite,  on  the  Amur  river  (near  the  village  Soyuzny) ; 
and  sulphur  on  the  Kamchatka  peninsula.  In  addition 
arsenic  ores,  cinnabar,  mica,  and  other  minerals  have 
been  traced.  Up  to  the  present  time  salt  has  nowhere 
been  discovered  and  there  are  no  prospects  of  discover- 

ing it.  This  is  greatly  to  be  regretted,  as  salt  is  one 
of  the  most  necessary  commodities  to  the  flourishing 
fishing  industry  of  the  Russian  Far  East.     It  would 

not  pay  to  carry  salt  from  the  Yakutsk  province,  and, 
probably,  it  will  be  imported  again  from  Germany  and 
South  Russia,  via  the  Suez  Canal,  as  soon  as  freight 
rates  get  lower. 

Coal. — The  coal  deposits  of  the  Russian  Far  East, 
situated  more  or  less  closely  to  the  coast  of  the  Pacific 
Ocean,  are  destined  to  play  a  very  important  role  in 
the  future.  All  kinds  of  coal  are  found  in  the  Russian 

Far  East,  brown  coals  and  bituminous  coals,  long- 
flamed  and  anthracite.  Excepting  Kamchatka  and  the 
region  to  the  north  of  it,  most  deposits  of  bituminous 
coal  on  the  continent  are  of  the  Jurassic  period,  and 
the  brown  coals  are  Upper  Tertiary.  In  the  Amur 
province  bituminous  coal  has  been  discovered  in  the 
area  of  Zeya-Depsk.  Bureya-Terminsk,  and  along  the 
river  Bira,  and  brown  coal  in  the  Bureya-Zavitinsk 
region,  on  the  Arkhara  river,  the  Zagayan  mountains, 
and  several  others.  The  South  Ussuri  district  ranks 
first  in  the  Maritime  Province,  and  the  most  important 
bituminous  deposits  are  situated  near  the  cities  of 
Vladivostok  and  Nikolsk-Ussurisk,  on  the  northern 
slopes  of  the  Sikhota-Alin  range,  on  the  lower  course 
of  the  Amur  near  the  village  of  Mikhailovsk.  Brown 
coal  has  been  found  in  the  Vladivostok  area,  on  the 
river  Tadush,  near  the  city  of  Khabarovsk,  and  in 
some  other  places. 

In  the  island  of  Sakhalin  and  the  Kamchatka  pen- 
insula the  coal-bearing  strata  are  much  the  same  as  in 

Japan,  Canada,  and  Alaska.  The  island  of  Sakhalin 
contains  the  richest  coal  deposits  in  the  Russian  Far 
East.  The  principal  area  is  situated  along  the  western 
.mountain  range,  and  stretches  from  the  river  Viakhtu 
to  the  Japanese  or  southern  part  of  the  island.  In  the 
east,  coal  is  found  on  the  eastern  slope  of  the  eastern 
range  from  the  Ossoy  mountain  to  the  Nabil  river. 
Several  less  important  deposits  exist  in  the  northern 
part  of  the  island.  The  coal  district  in  Kamchatka, 

lying  between  Baron  Korff' s  bay  and  the  Anadyr  river, 
is  but  little  explored. 

The  importance  of  the  deposits  on  the  mainland  is 
purely  local,  whereas  Sakhalin  coal  might  acquire  a 

world-wide  reputation.  Kamchatka's  deposits  may 
serve  to  give  additional  freight  to  ships  plying  north- 

ward and  provide  them  with  coal  for  the  way  home. 
But  all  this  is  a  question  of  a  more  or  less  remote 
future,  as  the  coal  deposits  of  the  Russian  Far  East 
are  practically  unexplored.  The  estimated  reserve  of 
coal  in  the  Russian  Far  East  amounts  to  more  than 
3,000  millions  of  tons.  The  Sakhalin  coal  is  of  the 
highest  standard,  and  its  best  sorts,  particularly  those 
of  Dui,  excel  those  of  Japan. 

Petroleum. — It  is  difficult  todraw  any  conclusionsas 
to  the  oil-bearing  districts  until  a  careful  investigation 
has  taken  place.  On  Sakhalin  island  oil  has  been  dis- 

covered on  the  east  coast  from  the  Okha  river  in  the 
north  and  almost  down  to  the  Languery  river  in  the 
south,  a  distance  of  about  180  miles.  The  geological 

expedition  in  1908-10  located  14  seepages,  and  at  pre- 
sent 20  are  known.  Oil  has  also  been  proved  by  9 

deep  bores,  2  on  the  Noglik,  2  on  the  Nutovo,  4  on  the 
Boatassyn,  and  1  on  the  Okha  river.  The  average 
depth  of  these  bore-holes  is  about  480  ft.,  the  deepest 
being  that  on  the  Boatassyn  river,  which  is  930  ft. 
Boring  was  not  done  scientifically  from  a  geological 
point  of  view.  It  was  mostly  of  a  casual  character  and 
depended  upon  the  facility  of  obtaining  the  necessary 
implements,  and  was  carried  out  in  places  where  there 
were  natural  seepages  of  oil.  The  quality  of  the  oil 
improved  with  depth.  The  oil  contains  but  little  ben- 

zine and  no  paraffin,  and  is  of  the  naphthaline  quality. 
There  is  no  doubt  that  oil  of  a  better  quality  will  be 
discovered  in  Sakhalin. 
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APPLICATIONS    OF    ELECTROLYSIS   IN    METALLURGY. 
In  Chemical  and  Metallurgical  Engineering  for 

July  21,  Lawrence  Addicks  discusses  the  various  ap- 
plications of  electrolysis  in  refining  and  other  metallur- 

gical operations  other  than  the  refining  of  copper. 
Electrolytic  refining  has  attained  its  chief  applica- 

tion and  highest  development  in  the  metallurgy  of 
copper.  The  experience  here  gained  has  found  wide 
application  in  the  refining  of  other  metals,  such  as 
silver,  gold,  lead,  bismuth,  tin,  nickel,  iron,  and  zinc, 
and  in  the  recovery  direct  from  the  ore  by  leaching  of 
copper,  silver,  gold,  and  zinc.  The  successful  applica- 

tion of  electrolysis  in  these  different  directions  requires 
a  re-balancing  in  the  various  factors  making  for  success 
with  copper.  In  any  given  case  we  must  take  into  ac- 

count :  (1)  competition  from  other  processes,  (2)  acid 
radical  to  be  employed,  (3)  temperature  of  electrolyte, 
(4)  character  of  deposit,  (5)  re-solution  at  the  cathode, 
and  (6)  depolarization  at  the  anode. 

(l)  Electrolytic  copper  refining  has  no  effective  com- 
petitor. Fire  refining  makes  a  low  conductivity  pro- 

duct unless  furnished  with  very  pure  raw  material  such 
as  selected  Lake  "mineral,"  and  the  various  selective 
methods  of  reverberatory  treatment  yield  but  a  partial 
recovery  of  gold  and  silver. 

In  leaching,  electrolysis  has  to  meet  several  com- 
petitive methods  of  reduction,  notably  precipitation 

upon  iron.  While  a  free  acid  equivalent  by  electroly- 
sing is  returned  to  the  cycle,  there  are  usually  serious 

handicaps  imposed  by  large  quantities  of  impurities 
which  cause  various  troubles  m  the  cells  and  which 
progressively  accumulate  unless  some  outlet  is  pro- 

vided. Even  where  electrolysis  is  indicated,  therefore, 
an  iron  precipitation  plant  is  usually  required  as  an  ad- 

junct, from  10  to  30%  of  the  copper  being  recovered  as 
cement. 

Electrolytic  silver  has  to  compete  with  the  older 
sulphuric  acid  method  of  parting.  The  latter  is  easy 
to  operate  and  ties  up  less  silver,  but  it  will  not  make 
a  product  so  low  in  gold  as  the  electrolytic.  It  is  still 
indicated,  however,  for  small  plants  or  for  those  which 
are  used  spasmodically. 

In  the  case  of  gold-refining,  the  question  is  almost 
wholly  dependent  upon  the  amount  of  platinum  and 
associated  metals  present.  If  the  original  gold  is  free 
from  metals  of  this  group,  there  is  no  object  in  tying 
up  the  gold  several  days  for  electrolysis  and  further 
increasing  the  opportunities  for  theft.  When  only  very 
small  quantities  of  platinum  and  palladium  are  present, 
they  may  be  satisfactorily  collected  by  wet  methods  in- 

stead of  by  electrolysis  at  about  equal  expense.  When 
the  quantities  are  larger  electrolysis  is  indicated. 

Electrolytic  lead  has  to  compete  with  the  very  effi- 
cient Parkes  process  of  refining.  When  all  factors  are 

considered,  the  justification  for  electrolysis  appears  to 
rest  almost  entirely  upon  the  quantity  of  bismuth  pre- 

sent in  the  bullion  to  be  treated.  This  objectionable 
impurity  is  not  satisfactorily  removed  by  the  Parkes  pro- 

cess, and  special  treatments  such  as  Pattisonizing  are 
expensive,  while  the  electrolytic  method  readily  separ- 

ates the  bismuth  from  the  lead  and  converts  it  into  a 

marketable  by-product. 
Nickel,  iron,  and  zinc  may  be  readily  refined  by 

electrolysis,  but  in  ordinary  times  the  value  of  the  re- 
fined product,  except  in  a  very  limited  quantity,  is  not 

sufficiently  above  that  of  the  crude  to  pay  for  the  re- 
fining. Impure  ores,  and  tin,  which  are  difficult  to 

handle  by  fire  processes,  may  be  treated  satisfactorily 
by  electrolysis. 

In  leachmg,  both  nickel  and  zinc  have  strong  com- 
petition from  chemical  and  pyrometall  urgical  processes. 

In  general,  we  can  say  that  these  applications  of 
electrolysis  are  not  so  obviously  advantageous  as  is  the 
case  in  copper  refining,  and  that  each  proposed  appli- 

cation must,  therefore,  receive  full  consideration  upon 
its  merits. 

(2)  While  several  salts  of  copper  are  suitable  for 
electrolytic  treatment,  the  sulphate  possesses  so  many 
practical  advantages  that  it  is  universally  employed. 
The  first  requirement  for  an  electrolyte  is  that  the  salt 
of  the  metal  employed  shall  be  readily  soluble.  The 
second  is  that  the  material  which  it  is  desired  to  collect 
in  the  slime  shall  be  insoluble  in  it.  The  third  is  that 
the  cathode  should  not  be  redissolved  by  the  electro- 

lyte. Copper  sulphate  is  a  readily  soluble  salt,  and 
copper,  gold,  and  silver  are  all  practically  unattacked 
by  dilute  sulphuric  acid. 
When  electrolysing  silver,  a  nitrate  electrolyte  is  em- 

ployed, as  silver  sulphate  is  not  a  readily  soluble  salt. 
The  amount  of  free  acid  carried  is  necessarily  low,  as 
nitric  acid  is  expensive  and  decomposes  under  the 
conditions  of  electrolysis.  Copper  concentrates  in  the 
electrolyte  and  is  removed  by  withdrawals,  while  gold 
remains  unattacked  in  the  slimes. 

In  gold-refining,  a  chloride  electrolyte  is  employed. 
Gold  chloride  is  a  soluble  salt,  platinum  concentrates 
in  the  electrolyte,  and  although  silver,  being  less  noble 
than  gold,  dissolves  at  the  anode,  after  saturation  it 
precipitates  as  a  secondary  slime  of  insoluble  chloride. 

For  lead,  chloride  and  acetate  were  first  tried,  but 
not  until  Betts  developed  the  fluosilicate  electrolyte 
was  the  electrolytic  refining  of  lead  made  a  commercial 
success. 

It  will,  therefore,  be  appreciated  that  an  entirely 
new  set  of  chemical  conditions  as  regards  behaviour  of 
im.purities,  etc.,  is  encountered  with  every  metal  re- fined. 

(3)  While  it  is  customary  to  heat  copper  electrolytes 
externally,  quite  opposite  conditions  obtain  in  the  case 
of  silver,  lead,  and  zinc.  Nitric  and  hydrofluosilicic 
acids  show  increasing  decomposition  losses  with  rise  in 
temperature,  asphalted  tanks  do  not  stand  hot  liquors, 
and  zinc  re-solution  losses  must  be  limited.  In  the 
case  of  silver,  the  current  may  have  to  be  limited  to 
control  the  temperature;  for  lead,  extraneous  heating 
is  abandoned,  and  with  zinc,  where  the  specific  resis- 

tance of  the  electrolyte  is  high,  cooling  systems  carry- 
ing circulating  water  must  be  employed. 

(4)  At  moderate  densities  copper  readily  gives  a  good 
adherent  deposit.  The  same  may  be  said  of  gold.  Sil- 

ver gives  normally  a  loose  crystalline  deposit.  Nickel 
is  nodular,  while  lead  and  zinc  tree  very  badly.  By 
the  proper  use  of  addition  agents,  all  of  these  deposits 
may  be  made  smooth  and  coherent.  In  fact  it  was  not 
until  the  value  of  addition  agents  was  more  or  less 
understood  that  lead  could  be  handled  at  all. 

In  the  early  copper  plants  a  great  deal  of  trouble 
was  experienced  in  getting  good  starting  sheets,  and  it 
was  thought  that  the  addition  of  ammonium  sulphate 
was  a  help,  the  use  of  double  salts  being  common  prac- 

tice in  various  electroplating  prescriptions.  Then  the 
beneficial  effect  of  the  presence  of  wood  strips  on  the 
edges  of  the  starting  blanks  led  to  the  introduction  of 
wood  tea  made  from  shavings,  yielding  a  complex  or- 

ganic addition  agent.  Finally,  the  remarkable  results 
following  the  addition  of  gelatine  were  worked  out. 
The  irregularities  of  early  practice  were  due  to  over- 

dosing and  a  failure  to  appreciate  the  fleeting  effect  of 
a  single  dose.  To-day  a  few  pounds  of  common  glue 
dissolved  in  water  and  added  regularly  throughout  the 
twenty-four  hours,   together  with   a  can  of  ordinary 
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engine  oil,  will  control  the  deposit  in  the  tank  house 
of  a  great  copper  refinery,  permitting  the  use  of  higher 
densities,  closer  spacing,  and  greater  cathode  age. 

For  silver,  while  adherent  deposits  can  be  made  in 
similar  fashion,  it  is  customary  to  collect  the  silver 
crystals  as  such,  either  brushed  to  the  floor  of  the  tank 
from  vertical  cathodes  by  mechanical  scrapers  as  in 
the  Moebius  system,  or  shovelled  by  hand  from  the 
horizontal  carbon  cathode  of  the  Thum  cell.  These 
crystals  are  readily  washed  free  of  electrolyte  and  fed 
to  retorts  for  melting. 

Lead  may  be  beautifully  controlled  by  addition 
agents.  The  exact  amount  to  be  added  varies  from 
time  to  time,  and  is  determined  by  experiment  and 
careful  watching  of  the  fresh  deposit  on  special  strips 
hung  for  the  purpose. 

Zinc  is  generally  plated  in  coherent  form  on  an 
aluminium  cathode,  from  which  it  is  peeled  every  forty- 
eight  hours.  There  is  no  reason  why  zinc  starting- 
sheets  could  not  be  used  as  in  the  case  of  copper,  and 
in  some  ways  the  avoidance  of  a  zinc-aluminium  couple 
would  be  of  advantage.  In  the  development  of  elec- 

trolytic zinc  practice,  however,  there  has  been  great 
difficulty  in  controlling  re-solution  at  the  cathode,  and 
the  great  advantage  of  using  aluminium  sheets  lies  in 
the  fact  that  strong  corrosion  can  do  no  more  than 
leave  the  starting-sheets  bare,  whereas  were  they  of 
zinc  they  might  be  completely  eaten  through,  causing 
collapse,  open  circuits,  general  demoralization,  and 
shut-down  of  the  plant. 

(5)  The  cathode  is  never  absolutely  insoluble  in  the 
electrolyte  used  and  a  small  amount  of  reoxidation  is 
always  in  process.  In  the  case  of  copper  with  normal 
electrolytes  it  is  a  minor  matter — perhaps  2  % .  Should 
we  allow  an  accumulation  to  take  place  of  salts  of  man- 

ganese, iron,  or  any  other  metal  capable  of  alternate 
oxidation  and  reduction  at  anode  and  cathode  with 
change  of  valence,  a  very  serious  condition  may  arise. 

In  these  days  copper  anodes  are  so  highly  refined 
that  the  amount  of  iron  contained  in  the  electrolyte  is 
quite  negligible,  but  when  electrolysing  liquors  arising 
from  the  leaching  of  ore  a  very  different  situation 
exists.  Such  liquors  commonly  contain  large  quanti- 

ties of  ferrous  sulphate  and  a  certain  proportion  of 
ferric  sulphate.  Oxidation  at  the  anode  tends  to  in- 

crease the  latter  at  the  expense  of  the  former.  Ex- 
periments show  that  0'25%  of  iron  as  ferric  sulphate 

in  an  electrolyte  sufficiently  agitated  will  corrode  cath- 
ode copper  at  a  rate  which  will  require  a  current  cor- 

responding to  about  8  amperes  per  sq.  ft.  merely  to 
replace  the  loss.  The  proper  control  of  ferric  sulphate 
is,  therefore,  the  key  to  success  in  electrolysing  copper- 
leaching  liquors. 

Another  interesting  example  of  re-solution  is  in  the 
case  of  zinc,  in  fact  this  is  the  controlling  factor  in  zinc 
electrolysis.  In  the  electrolysis  of  zinc  sulphate  using 
an  insoluble  anode  the  content  of  free  sulphuric  acid 
gradually  increases,  and  unless  the  cathode  is  abso- 

lutely pure,  zinc  re-solution  is  very  active.  Perfectly 
pure  zinc  is  so  nearly  insoluble  in  sulphuric  acid  that 
it  is  quite  difficult  to  get  it  in  solution  for  analysis. 
But  if  a  nodule  of  cathode  zinc  is  immersed  in  dilute 
sulphuric  acid  in  a  test  and  the  merest  trace  of  almost 
any  impurity  is  added,  a  vigorous  evolution  of  hydro- 

gen will  start  at  once.  This  is  probably  due  to  galvanic 
action,  and  the  whole  secret  of  successful  zinc  electro- 

lysis lies  in  the  passivity  of  pure  zinc  in  sulphuric  acid. 
This  calls  for  a  degree  of  purity  in  the  electrolyte  which 
would  be  quite  uncommercial  were  it  not  for  the  fact 
that  zinc  dust  readily  throws  down  most  of  the  impuri- 

ties to  be  dealt  with  after  the  liquor  from  the  leaching 
tanks  has  been  neutralized.     The  last  traces  of  some 

difficult  elements,  such  as  arsenic,  are  removed  by  ad- 
sorption upon  freshly  made  ferric  hydrate. 

(6)  Anode  efficiency  plays  a  relatively  small  part  in 
normal  copper  refining  ;  the  proportion  of  impurities 
present  in  the  anode  is  small  and  the  useful  anode  effi- 

ciency very  high.  As  soon  as  a  complex  or  insoluble 
anode  is  substituted,  however,  the  oxidizing  effect  of 
the  current  is  in  part  or  in  whole  employed  in  the  solu- 

tion of  anode  impurities,  the  oxidation  of  suitable  salts 
in  the  electrolyte,  or  in  the  decomposition  of  water 
with  escape  of  oxygen  as  such.  This  introduces  several 
new  problems. 

A  moderate  amount  of  an  oxidizable  impurity,  such 
as  nickel,  in  a  copper  anode  gives  the  first  and  simplest 
case.  The  nickel  and  copper  dissolve  proportionately 
at  the  anode,  sharing  the  current.  At  the  cathode, 
however,  only  copper  is  deposited,  so  that  the  copper 
in  the  electrolyte  is  correspondingly  depleted.  About 

2%  of  the  copper  deposited  is  restored  by  purely  chem- 
ical solution  at  the  electrodes,  but  beyond  that  figure 

soluble  copper  must  be  added  by  leaching  shot  or 
scale,  and  the  accumulating  nickel  must  be  controlled 
by  withdrawals  to  a  by-product  plant. 

The  second  difficulty  arises  when  the  quantity  and 
nature  of  the  impurity  in  anode  causes  segregation  into 
two  components  one  of  which  is  more  readily  dissolved 
than  the  other.  Then  the  anode  disintegrates  unevenly 
and  a  large  amount  of  scrap  has  to  be  re- worked. 

A  third  and  more  serious  condition  is  met  with  when 
the  impurity  is  insoluble,  such  as  lead  or  antimony, 
when  the  anode  will  become  coated  with  a  non  con- 

ducting slime.  The  voltage  will  then  rise  until  some 
free  oxygen  is  generated  from  the  moisture  underneath. 
This  in  turn  will  burst  through  the  coating  and  the 
anode  will  act  normally  for  a  few  seconds,  when  the 
coating  will  again  form.  A  voltmeter  connected  across 
such  a  tank  will  show  a  wildly  fluctuating  needle,  and 

this  condition,  known  colloquially  as  "crazy  tanks," 
is  fatal  to  good  refining,  entailing  as  it  does  excessive 
gold  and  silver  losses  in  the  cathode,  high  power  cost, 
and  a  heavy  expense  for  purifying  electrolyte.  The 
remedy  lies  in  properly  refining  the  crude  material 
before  casting  the  anodes. 

Finally,  we  have  the  extreme  case  where  the  anode 
is  by  intent  insoluble,  as  where  copper  is  being  re- 

covered from  leaching  liquor.  Where  no  depolarizer 
is  employed,  the  voltage  must,  of  course,  be  sufficiently 
high  to  decompose  water,  and  free  oxygen  is  given  off 
at  the  anode.  When  the  liquor  is  virtually  free  from 
chlorides  and  nitrates,  antimonial  lead  is  generally 
used  as  the  anode  material  ;  when  electrolysmg  zinc, 
however,  pure  lead  is  required  in  order  not  to  poison 
the  cathode  with  specks  of  antimony.  When  the  liquor 
is  corrosive,  either  magnetite  or  one  of  the  ferroalloys, 
generally  ferro-silicon,  is  employed.  None  of  these 
anode  materials  is  wholly  free  from  oxygen  attack. 
Lead  peroxidizes  and  sulphatizes  and  the  iron  alloys 
slowly  dissolve,  so  that  a  certain  replacement  charge 
must  be  reckoned  with. 

Where  an  efficient  depolarizer  is  employed,  any  of 
the  materials  mentioned  above  or  carbon  may  be  em- 

ployed. Graphite  offers  peculiar  advantages  in  that 
100%  of  efficiency  of  oxidation  of  ferrous  sulphate  or 
similar  depolarizer  is  readily  obtained  by  its  use.  Lead 
does  not  give  equal  results.  On  the  other  hand  carbon 
itself  will  oxidize  and  disintegrate  if  not  fully  pro- 

tected by  the  depolarizer.  This  whole  question  of  a 
cyclic  oxidization  at  the  anode  with  subsequent  reduc- 

tion at  the  ore  contact  is  yet  in  but  partially  developed 
form,  most  of  the  theoretical  advantages  being  gener- 

ally offset  in  practice  by  the  difficulties  met  with  in 
handling  impurities  dissolved  from  the  ore. 
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Tungsten  in  New  South  Wales. — In  Chemical  En- 
gineering and  Mining  Review  for  June,  C.  Lonsdale 

Smith  describes  the  scheelite-wolfram  mines,  worked 
by  a  Sydney  company  called  Tungsten  Mines,  Ltd., 
situated  two  miles  from  Frogmoreand  seventeen  miles 
north  of  Boorowa,  the  nearest  railway  station. 

The  lodes  occur  in  Silurian  slates.  Granite  outcrops 
half  a  mile  to  the  east,  while  basalt  appears  a  few  chains 
distant  from  the  south-west  corner  of  the  leases.  The 
ore  is  found  in  a  series  of  short  lenses  up  to  12  ft.  in 
length  and  45  in.  wide,  the  portion  between  showing 
only  a  few  inches  of  ore  in  the  upper  levels,  though  be- 

low water-level  this  disparity  in  the  width  is  not  so 
marked.  Half-a-dozen  lode  formations  have  thus  far 
been  exposed  in  cross-cuts,  all  of  which  have  carried 
appreciable  WO3  contents.  Development  has  been 
confined  principally  to  the  main  lode,  which  has  been 
exposed  on  the  surface  for  a  length  of  1,200  ft.  and  has 
been  stoped  for  over  GOOft.  in  length  above  Nos.  1  and 
2  levels. 

In  past  years  the  mine  was  worked  by  shafts  which 
followed  the  dip  of  the  lode,  and  by  a  tunnel  connect- 

ing with  No.  1  level.  The  hauling  down  to  No.  2  level 
was  done  by  whip-horse  and  bucket.  Therecordsshow 
that  6,584  tons  of  ore  was  raised  and  treated  for  ayield 
of  101  tons  of  concentrates,  assaying  approximately 
68%  WO3.  Crushing  was  done  in  those  days  by  two 
Nissen  stamps,  hand  fed,  the  pulp  going  direct  to  two 
Wilfley  tables. 

Recently  a  main  hauling  shaft  has  been  sunk  east  of 
the  lode  to  a  depth  of  180  ft.  The  No.  1  cross-cut  from 
the  shaft  connects  with  the  old  workings  at  No.  2  level, 
while  the  bottom  cross-cut  intersected  the  lode  below 
water-level  at  a  vertical  depth  of  220  ft.  below  the  lode 
outcrop.  Levels  have  been  opened  up  for  280  ft.  in 
length  from  the  bottom  cross-cut  on  a  lode  averaging 
20  in.  in  width,  averaging  2%  WO3,  and  ventilation  has 
been  established  with  the  upper  workings  by  winze  con- 

nection from  No.  2  level.  The  extension  of  the  north 
level  will  open  up  ore  of  thehigher  grade  exposed  in  the 
level  above  and  in  two  winzes,  besides  giving  some 
10,000  tons  of  ore  to  work  out  above  this  level  on  the 
main  lode  alone. 

In  the  upper  workings  wolfram  predominated  large- 
ly over  scheelite,  while  below  wa*er-level  the  reverse 

obtains,  the  proportion  being  5%  scheelite  to  1%  wol- 
fram. Bismuth  occurs  in  relatively  small  quantities. 

Tungstate  of  copper  has  been  found  in  the  upper  levels 
on  the  western  lode,  while  galena  in  small  quantities, 
and  iron  pyrites  in  occasional  heavy  patches  occur  be- 

low water-level. 
The  present  practice  in  dressing  is  as  follows  :  The 

ore  is  tipped  into  an  ore  bin  and  trammed  to  the  bat- 
tery, passing  over  the  grizzly  to  an  Acme  12  by  6  in. 

rock-breaker,  then  into  the  battery  hopper  fitted  with 
three  rack  doors  delivering  to  three  Challenge  ore 
feeders.  Each  Nissen  stamp  is  provided  with  a  self- 
feeder,  as  is  also  the  5  ft.  Huntington  mill  recently  in- 

stalled. Wire-woven  screens  with  196  holes  per  sq.  in. 
are  used.  The  pulp  from  the  stamps  and  Huntington 
mill  goto ahydraulic classifierandoverflowfromclassi- 
fier  to  settler.  The  classified  ore  is  then  passed  on  to 
twoWilfleysand  one  Card  table,  the  seconds  from  these 
being  de-watered  and  treated  on  a  Frue  vanner.  A 
third  Wilfley  is  used  sometimes  as  a  stand-by  while  any 
necessary  repairs  are  being  made  to  the  vanner.  All 
the  tailings  are  sent  by  launder  to  a  V-box  with  dis- 

charge pipe  at  the  bottom  for  coarse  sands,  while  the 
overflow  discharges  the  slimesintoa  wooden  box  fitted 
with  pipes  to  convey  the  slimes  to  the  distributing  box 
at  the  head  of  the  strakes.  The  strakes  are  30  ft.  long 
by  11  ft.  wide  overall,  and  divided  into  partitions  the 

width  of  a  cornsack.  Good  second-hand  cornsacks  are 
used;  the  side-stitching  is  ripped  down  and  the  bag  is 
laid  full  length.  When  the bagsaresufficiently  charged, 
each  30  feet  length  is  hosed  down  in  turn  and  the  slimes 
are  allowed  to  settle  in  a  box  before  the  surplus  water 
is  drained  off.  By  careful  attention  to  these  bag  strakes, 
the  usual  loss  of  slime  scheelite  is  greatly  diminished  ; 
but  the  personal  equation  has  to  be  reckoned  with, 
especially  on  night  shift,  as  recorded  by  the  tailings  sam- 

pler below  the  strakes.  Other  ore-dressing  appliances 
in  use  are  a  hydraulic  cleaner,  square  and  round  buddies, 
and  a  kieve.  or  tossing  tub.  Theround  buddle  in  parti- 

cular is  invaluable  for  dressing  the  slime  product  from 
the  strakes.  Owing  to  the  amount  of  iron  pyrites  pres- 

ent, a  high-grade  concentrate  is  not  possible,  so  the 
grade  is  maintained  at  65%  WO3.  Experiments  made 
in  calcining  low-grade  concentrates  consisting  of  heavy 
iron  pyrites  and  fine  scheelite  wolfram  with  subsequent 
re-treatment,  show  that  a  high-grade  concentrate  can 
be  produced  by  this  process.  Additional  settling  vats 
for  slimes  with  treatment  on  slime  tables  of  the  Ferrari 
type  are  proposed.  The  company  has  over  5,000  tons  of 
tailings  stacked  of  a  sampled  value  of  1  %  WO;^,  which 
will  require  re-grinding  before  concentration.  Recent 
crushings  of  577  tons  yielded  lO^tonsconcentrates,  but 
the  drought  conditions  which  are  affecting  most  of  the 
N.S.W.  mining  districts  forced  production  to  cease  in 
February.  The  company  has  three  dams,  but  the  hold- 

ing capacity  is  comparatively  small,  and  other  arrange- 
ments are  being  made. 

Chemical  Sheet  Lead. — The  Journal  of  the  Society 
of  Chemical  Industry  for  July  31  contains  a  paper  by 
D.  W.  Jones,  of  Locke,  Blackett  &  Co.,  on  tests  for 
impurities  in  lead  that  render  it  unsuitable  for  use  in 
making  sulphuric  acid  chambers.  The  method  of  test 
most  generally  favoured  is  to  heat  in  concentrated  sul- 

phuric acid  and  observe  the  temperatures  at  which 
bubbles  of  gas  are  first  evolved  and  at  which  the  lead 
decomposes.  When  under  observation  by  this  meth- 

od in  some  cases  the  decomposition  of  lead  is  sudden, 
total,  and  violent,  and  is  attended  by  a  rise  of  tempera- 

ture after  removing  the  source  of  heat  up  to  27°C. 
With  a  good  quality  lead  decomposition  proceeds 
slowly,  and  is  arrested  when  the  source  of  heat  is  re- 
moved. 

From  the  author's  tests  it  is  made  evident  that 
the  presence  of  antimony  in  lead  to  the  extent  of  001  % 
renders  it  unfit  for  use  in  the  manufacture  of  chemical 

plant.  With  0  06%  of  added  antimony  the  tempera- 
ture of  initial  attack  is  restored,  but  as  this  amount  is 

never  found  in  commercial  lead  (which  is  usually  of  a 
purity  of  9998%)  and  it  is  not  conceivable  that  an  ad- 

dition of  006%  antimony  would  materially  lead  to 
additional  strength,  there  can  be  little  or  no  advantage 
derived  from  the  fact.  Hard  lead  sheet  and  pipe  con- 

taining 0'75-5'25%  Sb  in  no  case  gave  a  higher  decom- 
position temperature  than  244°C.,  but  at  temperatures 

above  220°C.  signs  of  gas  bubbles  are  first  observed 
when  this  type  of  lead  is  heated  in  concentrated  sul- 

phuric acid.  Antimony,  therefore,  if  present  in  lead 
in  practically  any  proportion  above  the  most  minute, 
will,  in  the  absence  of  a  known  corrective  agent,  be 
thecauseofimmediatebreakdownif  temperaturesmuch 

over  200°C.  are  employed. 
Copper  also  has  a  marked  effect  in  reducing  the  tem- 

perature of  initial  attack  by  sulphuric  acid.  The  fig- 
ures given  by  the  author  point  to  the  fact  that  there  is 

a  danger  zone  lying  beyond  003%  in  lead  of  the 
Parkes  type,  and  in  the  chemical  lead  clearly  defined 
between  0  03  and  0045%.  If  copper  be  introduced, 
due  consideration  must  be  given  to  the  above-men- 

tioned factors.     The  effect  upon  the  decomposition 
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temperature  of  the  addition  of  copper  upon  a  Parkes 
lead  is  most  beneficial  ;  0005%  introduced  shows  a 
rise  of  as  much  as  23*C.,  and  at  the  same  time  is 
sufficient  to  prevent  the  vigorous  action  which  causes 
the  whole  of  the  lead  to  be  converted  into  sulphate 
and  consequent  total  destruction.  The  gain  achieved 

by  introducing  003%  is  37=C.,  and  brings  an  ordi- 
nary lead  within  measurable  distance  of  chemical  lead . 

No  remarkable  effect  ensues  from  the  addition  of  cop- 

per to  a  pure  chemical  lead  ;  a  gain  of  4-C.  at  0  04% addition  is  all  that  calls  for  comment. 
The  effect  of  copper  in  counteracting  the  harmful 

influence  of  antimony  in  lead  is  shown  by  the  author's results.  In  no  case  is  total  decomposition  brought 
about,  which,  with  antimony  only  present  to  the  same 
extent,  would  result  in  every  instance.  With  between 
002  and  003%  of  antimony  and  copper  there  seems 
to  be  a  rise  in  the  temperature  of  initial  attack  ;  this  fact 
may  be  of  some  value  if  lead  containing  these  amounts 
of  antimony  and  copper  is  used  for  purposesdealing  with 
concentrated  acid  at  comparatively  low  temperatures. 

Zinc,  when  present  in  lead  even  in  very  small  amounts, 

is  generally  supposed  to  destroy  the  power  to  with- stand the  corrosive  action  of  acid  in  a  marked  degree  ; 
this  is  not  borne  out  by  any  work  undertaken  by  the 
author,  which  embraces  the  examination  of  chemical 
lead  prepared  by  different  methods  to  which  additions 
of  zinc  have  been  made.  The  temperature  at  which 
the  first  action  is  discernible  is  lowered  in  all  cases.  At 

002  and  0'05  %  a  degradation  of  resistivity  is  evidenced 
by  the  formation  of  lead  sulphate  much  below  the  tem- 

perature of  complete  solution.  At  003-004%  Zn  a 
critical  stage  exists  where  this  injurious  effect  is  not 
operative. 

Mercury  when  alloyed  with  lead  has  a  deleterious 
effect  upon  its  chemical  properties.  By  amalgamation 
this  effect  is  more  serious.  If  1  %  of  mercury  is  rubbed 

over  the  surface  of  a  piece  of  chemical  lead  until  amal- 
gamation appears  to  be  completed ,  allowing  one  hour  as 

contact  time,  the  product  is  very  sensitive  to  the  action 

of  hot  concentrated  sulphuric  acid.  At  170"C.  lead  sul- 
phate is  formed  copiously.  If  the  heating  be  discontinued 

at  this  stage  the  action  of  the  acid  will  cease  on  cool- 
ing to  70°C.  After  washing  the  lead  sulphate  from  the 

trial  piece  it  will  be  observed  that  pitting  has  pro- 
ceeded over  the  entire  surface,  and  minute  globules  of 

mercury  can  be  seen  under  the  microscope.  If  this 
piece  of  lead  be  again  heated  with  sulphuric  acid  action 
will  commence  at  ISO^C,  and  sudden,  total,  and  vio- 

lent decomposition  will  take  place  at  220-C.  Repeat- 
ing the  above,  but  allowing  contact  overnight  between 

the  lead  and  mercury  for  more  complete  amalgama- 
tion, a  distinct  action  is  noticeable  on  heating  to  50^C. 

At  lOO'C.totaldecompositionaccompanied  by  the  usual 
phenomena  takes  place.  These  observations  indicate 
that  great  care  must  be  exercised  when  using  hydro- 

meters, etc.,  for  if  these  instruments  are  broken  and 
the  mercury  permitted  to  amalgamate  with  the  lead, 
local  action  in  the  affected  part,  followed  by  a  break- 

down, can  be  expected. 
Tin  has  a  degrading  influence  upon  lead  intended 

for  chemical  purposes,  though  not  to  the  extent  gen- 
erally believed.  Since  it  is  easily  removed  by  refining 

methods  of  to-day,  it  is  not  usually  found  in  lead  in 
more  than  minute  traces. 

Bismuth,  so  frequently  associated  with  lead  of  Amer- 
ican origin,  is  decidedly  injurious  if  present  above 

004%,  and  even  at  0  02%  it  causes  total  decomposi- 
tion in  an  otherwise  resistant  lead.  The  addition  of 

002%  of  copper  to  lead  containing  005%  bismuth 
will  be  sufficient  to  raise  the  temperature  of  decom- 

position from  273'C.  to  300  C. 

The  combined  effect  of  antimony  and  bismuth  is 
noteworthy.  The  addition  of  0005%  of  each  metal 
leaves  chemical  lead  practically  unaltered,  but  when 
0X2%  antimony  and  0  02%  bismuth  are  present  there 

is  a  difference  of  only  12'C.  between  the  temperatures 
of  first  action  and  of  violent  decomposition.  Doubt- 

less the  poor  chemical  quality  of  Parkes  lead  in  some 
instances  is  due  toits  containing  antimony  and  bismuth 
in  some  peculiar  proportion,  as  singly  their  effect  when 
added  to  a  pure  lead  is  not  so  pronounced. 

Earth  Tremors  on  the  Rand. — The  July  Journal  of 
the  South  African  Institution  of  Engineers  contains  a 

paper  by  Percy  Cazalet  giving  a  review  of  his  investi- 
gations into  the  occurrence  and  causes  of  earth  tremors 

on  the  Rand.  During  the  past  ten  years  full  records 

have  been  kept  by  seismograph  at  the  Union  Observa- 
tory at  Johannesburg,  and  many  different  classifications 

of  the  records  have  been  made  by  Mr.  Cazalet  with  the 

object  of  establishing  some  law  governing  the  periodi- 
city of  recurrence  and  of  ascertaining  the  ultimate  cause 

of  the  tremors.  His  most  interesting  point  is  that  re- 
lating to  the  connection  between  shocks  and  rainfall. 

On  plotting  the  rainfall  figures  on  the  same  chart  as  the 
tremor  figures,  a  remarkable  similarity  in  thecurveswas 
immediately  observed,  and  when  the  rainfall  figures 
were  retarded  5^  months,  the  curves  became  almost  co- 

incident. No  one  can,  of  course,  be  prepared  at  pres- 
ent to  say  definitely  that  the  shocks  are  affected  by  the 

absenceorpresenceof  water  in  the  strata,  but  Mr.  Caza- 
let has  always  believed  that  such  direct  connection  does 

exist,  and  he  even  called  the  attention  of  the  1915  Earth 
Tremors  Commission  to  this  possibility.  He  is  now  in- 

clined to  believe  still  more,  as  the  result  of  the  study 

which  this  investigation  has  necessitated,  that  the  con- 
nection is  direct  and  very  close.  At  the  same  time  he 

fully  recognizes  that  curves  of  any  similar  records  that 
are  seasonal,  as  for  instance  average  temperature  or 
barometrical  readings,  might  also  be  manipulated,  as 
he  has  done  with  these  curves,  to  indicate  somewhat 
similar  relationships.  While  this  is  so,  there  is  also  the 

fact  that  the  probabilities  are  in  favour  of  a  water- 
logged or  relatively  dry  state  of  the  strata  having  some 

effect  on  the  retardation  or  encouragement  of  itsrupture 
when  submitted  to  undue  strain  by  undermining.  If 

the  finding  of  the  Commission  is  correct,  that  the  burst- 
ing of  a  pillar  or  pillars  is  the  prime  cause  and  not  the 

effect  of  the  earth  tremors,  then  it  is  natural  to  assume 
that  the  water  content  of  the  overlying  strata  is  a  rela- 

tively unimportant  factor  ;  but  if,  on  the  other  hand, 
Mr.  Cazalet's  view  is  correct,  and  he  is  supported  in  this 
view  by  many  other  observers  on  the  mines,  that  the 
earth  tremors  are  due  to  the  rupturing  of  the  overlying 
strata  due  to  over-strain,  and  that  bursting  pillars  are 

only  the  phenomena  of  over-stress,  following  immedi- 
ately on  thereadjustment  of  weightafter  these  ruptures, 

then  hydrostatic  tension  at  times  of  ample  rainfall  must 
aid  in  preventing  rupture,  and,  conversely,  the  absence 
of  water  and  pressureof  air  in  theintersticesof  theover- 
lying  strata  must  aggravate  anyinducedinstability,and 
hence  encourage  rupture,  and  therefore  tremors.  This 
portion  of  the  investigation  would  be  well  worth  the 
while  of  further  and  much  more  detailed  inquiry. 

Ironstone  in  the  Midlandt.  —  The  Iron  &  Coal 
Trades  Review  for  August  13  gives  particulars  of  the 
newironstonemineopened  bytheEbbwValeSteel,  Iron 
&  Coal  Co.,  Ltd.,  at  Irthlingborough.  The  ore  proper- 

ties are  approximately  3,000  acres  in  extent,  of  which 
the  larger  part  has  been  proved  by  trial  pits  and  bore- 

holes to  contain  a  bed  of  ironstone  reaching,  in  some 

parts,  15  ft.  in  thickness,  of  which  it  is  proposed  at  pres- 
ent to  work  8  to  10  ft.  The  reserves  are  estimated  at 

45  million  tons.  Theoreconsistsof  the  well-known  Nor- 
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thamptonshire  stone  of  oolitic  carbonate,  lying  under- 
ground, and  mostly  blue,  grey,  or  green  in  colour,  that 

is,  very  little  is  oxidized.  Part  of  thearea,  however,  con- 
tains surface  ironstone.  The  mine  has  been  laid  out  to 

deal  with  a  minimum  daily  output  of  2,000  tons,  which 
it  is  expected  eventually  to  bring  up  to  3,000  tons.  At 
present  the  output  is  under  1,000  tons  per  day.  This 
is  the  first  instance  in  which  Northampton  stone  has 
been  worked  on  a  large  scale  underground,  although 
there  are  one  or  two  underground  mines  of  smaller  ex- 

tent in  the  county.  The  deposit  has  been  developed  by 
a  brick  tunnel  approximately  1,000  yards  in  length,  en- 

tering at  the  extremesouthernendof  the  property.  The 
tunnel  is  14  ft.  in  diameter,  and  has  a  continuation  of 
about  400yards  into  thecentreof  theironstoneareathat 
is  at  present  being  worked.  This  continuation  is  roofed 
by  steel  arch  girders,  the  roof  being  extremely  good. 
As  regards  water,  the  tunnel  is  arranged  with  a  falling 
gradient,  which  serves  as  a  drainage,  and  further  water 
is  drawn  to  a  sump,  where  it  is  removed  by  an  electric 
pump.  The  mine  is,  however,  remarkably  dry.  One 
feature  of  the  plant  is  the  use  of  electricity  throughout. 
The  method  of  working  is  pillar-and-stall.  The  steel 
mine  trams,  each  carrying  three  tons  of  ore,  are  brought 
from  the  working  places  by  accumulator  tractors  to  col- 

lecting sidings,  and  are  taken  from  the  tunnel  to  the  cal- 
cining plant  by  electric  locomotives  of  the  General  Elec- 

tric type.  These  accumulator  tractors  have  been  found 
to  work  well.  An  entirely  novel  feature  of  the  plant  is 
the  use  of  accumulator  cars  for  working  the  electric 
drills.  These  drills  are  of  the  Blackett  of  Guisborough 
type,  such  as  are  used  in  the  Cleveland  ironstone  mines, 
but  instead  of  carrying  the  cables  up  to  the  drill  a  small 
car,  carrying  accumulators,  is  brought  up,  and  fur- 

nishes current  for  operating  the  drill.  This  obviates  all 
the  difficulties  that  exist  with  running  cables  in  a  mine, 
and,  in  addition,  permits  the  operation  of  the  plant  at 
low  voltages.  It  is  believed  that  this  is  the  first  time 
that  such  a  system  has  been  used,  and itcertainly  works 
well.  The  system  is  capable  of  extension  for  use  in 
coal-mining  work,  and  in  such  an  event  the  attitude  of 
the  Home  Office  towards  electricity  ia  mines  might  be 
materially  modified.  An  accumulator  charging  station 
has  been  provided  underground  for  both  the  drill  accu- 

mulator cars  and  the  tractor  accumulator  cars.  The 

drill  accumulatorcars  contain  sufficient  current  tooper- 
ate  the  drill  for  two  days.  Naturally,  a  drill  under- 

ground is  actually  using  current  for  only  a  small  part 
of  the  time.  With  regard  to  the  calcining  kilns,  it  is 
noteworthy  that,  owing  to  the  Northampton  stone  be- 

ing a  particularly  difficult  one  to  calcine  owing  to  its 
density,  half  thekilns  have  been  fitted  with  forced  draft, 
which  has  been  found  to  work  considerably  better  than 
the  natural-draft  kilns,  and  has  reduced  the  fuel  con- 

sumption to  5%  on  the  raw  stone  weight. 
Talc  in  South  Africa.  — In  the  issue  of  the  Magazine 

for  October,  1918,  we  quoted  Dr.  Percy  A.  Wagner's  re- 
port on  the  talc  resources  of  South  Africa,  printed  in 

the  South  African  Journal  of  Industries  for  Sep- 
tember, 1918.  Since  then  another  talc  mine  has  been 

opened  up  in  the  Barberton  district,  and  it  appears  as 
if  the  talc  resources  of  that  district  are  capable  of  in- 

definite expansion.  Particulars  of  this  mine,  known  as 
the  Scotia  mine,  are  given  in  the  same  journal  for  June, 
1920,  by  T.  G.  Trevor,  Inspector  of  Mines. 

The  Scotia  mine  lies  on  the  hill  immediately  to  the 
north  of  the  Sheba  railway  bridge,  the  main  adit  being 
about  500  yards  downstream,  directly  above  the  bend 
of  the  Kaap  River  below  that  bridge.  The  main  ridge 

of  hills  here  is  made  by  the  "Lily  Bar,"  which  runs 
east  and  west,  making  the  watershed  of  the  range  and 
rising  to  some  600  to  800ft.  above  the  river.    The  back- 

bone of  the  range  is  a  hard  quartzite  bar  dipping  about 

60°  to  the  south.  The  talc  deposits  appear  to  be  a  series 
of  beds  up  to  400  ft.  in  thickness,  lying  immediately 
above  and  to  the  south  of  this  bar.  These  beds  were 
first  opened  in  certain  workings  and  adits  now  known 
as  Nos.  1  and  2,  about  halfway  up  the  hill,  but,  as  the 
talc  proved  of  excellent  quality,  it  was  later  determined 
to  take  full  advantage  of  the  backs  provided  by  the 
natural  slope  of  the  ground,  and  two  adits,  known  as 
"A"  and  "B,"  were  put  in  at  the  lowest  available  point, 
about  100  ft.  above  the  bed  of  the  river  and  about 

400ft.  below  the  outcrop.  Adit"A"is  immediately above  the  elbow  of  the  river  and  is  driven  in  some 
400  ft.  across  the  formation  in  a  direction  approximate- 

ly magnetic  north.  Throughout  its  entire  length  the 
tunnel  traverses  talcose  rocks  of  various  degrees  of 
purity,  with  occasional  hard  bars  and  some  beds  of 
very  spongy  limonite,  which  has  evidently  been  de- 

rived from  the  leaching  out  of  the  magnesia  from  the 
talc,  which  process  can  still  be  seen  going  on.  From 
240  ft.  to  270  ft.  from  the  entrance  this  adit  traverses 
25  ft.  of  very  pure  clean  talc,  much  of  it  of  the  foliated 
variety  and  the  rest  varying  from  grey  to  translucent 
pea-green.  At  this  point  a  drive  has  been  put  in  100ft. 
to  the  west  along  the  bed,  and  this  appears  all  to  be  in 
good  talc.  To  the  east  the  drive  has  also  been  contin- 

ued, and  for  some  100  ft.  or  so  is  in  good  talc,  but  from 
there  onward  it  has  been  driven  diagonally  across  the 
formation  for  300  ft.  till  it  comes  to  daylight  in  a  small 
kloof  some  70  yards  to  the  east  of  the  main  entrance. 
About  2,000ft.  to  the  west  of  "A"  and  on  the  same 
level  another  adit  has  been  driven  into  the  talc  beds. 
This  passes  through  227  ft.  of  talcose  rocks,  similar  to 
those  traversed  in  "A,"  and  then  strikes  a  bed  15ft. 
wide  of  good  talc,  if  anything  superior  in  quality  to 

that  in  "  A."  On  this  bed  a  drive  has  been  put  in  74ft. 
to  the  west  and  76ft.  to  the  east,  the  talc  in  which  ap- 

pears to  continue  and  to  be  of  excellent  quality.  It 
would  appear  from  these  workings  that  a  superior  bed 
of  talc,  not  less  than  15  ft.  thick  and  up  to  at  least  25  ft. 
as  a  maximum,  has  been  struck  400  ft  below  the  out- 

crop. Judging  from  the  quality  exposed  in  the  surface 

working  at  No.  1  and  in  the  drives  at  "A"  and  "  B," 
there  should  be  a  sufficient  tonnage  in  sight  to  estab- 

lish a  permanent  industry,  and  the  working  facilities 
are  such  that  the  mineral  can  be  delivered  on  the  sur- 

face at  a  cost  of  a  few  shillings  per  ton.  From  the 
adits  to  the  Barberton  railway  line  is  only  a  matter  of 
500  yards,  and  there  is  every  natural  facility  for  making 
a  siding  cheaply  on  which  the  mineral  could  be  loaded 
direct  from  the  mine  into  the  railway  trucks  by  gravi- 

tation. As  the  farm  also  belongs  to  the  company, 
there  is  no  question  of  way-leaves  and  expensive  sur- 

face rights,  while  the  immediate  proximity  of  the  Kaap 
River  guarantees  a  permanent  and  adequate  water 
supply. 

The  company's  present  works  are  situated  on  the  old 
Joe's  Luck  machine  site  two  miles  distant,  to  which  a 
level  road  gives  access  and  where  there  is  developed 
water  power  working  a  De  Laval  turbine  of  100  horse- 

power. A  new  plant,  capable  of  handling  500  tons  per 
month,  has  just  been  erected  here.  The  rock  first 
passes  through  a  Blake  stone-breaker,  closed  up  to 
produce  a  product  about  the  size  of  loaf  sugar.  This 
product  is  raised  by  a  bucket  elevator  to  a  mechanically 
operated  feed  hopper,  which  feeds  a  pulverizer  of  the 
Bettington  type.  This  machine  is  run  at  1,600  revolu- 

tions per  minute,  and  by  the  action  of  its  beaters  the 
rock  is  forced  against  the  corrugated  casing,  reducing 
it  to  powder.  It  is  claimed  that  this  form  of  pulverizer 
retains  the  lustre  and  brilliancy  of  the  talc  which  ordin- 

ary grinding  between  metal  surfaces  destroys.     The 
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beaters  of  the  pulverizer  are  T-shaped  and  serve  the 
dual  purpose  of  pulverizing  and  blowing.  This  blow- 

ing action  forces  the  powdered  talc  into  a  large  balloon- 
shaped  classifier  in  which  there  is  a  conical  baffle.  As 
the  powder  strikes  this  baffle  the  heavier  particles  run 
to  the  machine  to  be  re-ground,  while  the  finer  parti- 

cles are  blown  into  a  Zeppelin  bag  6  ft.  in  diameter  and 
100  ft.  long.  This  balloon  is  carried  in  the  rafters  of 
the  main  building,  and  at  nine  equidistant  points  on 
the  bottom  there  are  conical  bagging  chutes  reaching 
to  the  sacking  floors,  where  the  powder  which  collects 
in  them  is  sacked  and  weighed  and  delivered  to  the 
storage  building.  The  grades  of  fineness  of  the  first 
four  chutes  are  30,000  to  50,000  screen  ;  the  second 
four  chutes  50,000  to  80,000  screen  ;  while  the  last  and 
ninth  chute  is  90,000  screen.  Grades  of  from  30,000  to 
80,000  screen  are  sold  for  foundry  and  industrial  pur- 

poses ;  the  90,000  screen  is  used  for  medicinal  purposes 
and  toilet  and  baby  powders,  for  which  there  is  a  very 
large  and  lucrative  demand. 

Gee's  Centrifugal  Filter. — At  the  annual  meeting  of 
the  Society  of  Chemical  Industry,  held  at  Newcastle- 
on-Tyne  in  July,  W.  J.  Gee  read  a  paper  describing  his 
system  of  centrifugal  filtration.  Some  years  ago  we  re- 

ferred to  this  system  as  applied  to  the  purification  of 
china  clay.  The  system  has  more  recently  found  wide 
application  in  chemistry,  and  its  exploitation  is  now  in 
the  hands  of  Vickers,  Limited.  Abrief  summaryof  the 
paper  is  given  herewith. 

It  is  possible  to  completely  remove  suspended  solids 
from  a  liquid,  however  fine  the  particles,  in  a  soliddrum 
machine  by  centrifugal  force  exerted  over  a  sufficient 
time.  But  in  many  cases  the  last  few  grains  per  gallon 
of  exceptionally  fine  particles  require  so  much  time  that 
the  output  of  the  apparatus  is  severely  limited.  The  in- 

ventor has  found  that  some  98  to  99%  of  the  total  solids 
could  be  recovered  at  a  very  high  rate  of  feed  to  the 
machine,  but  to  recover  the  other  1  or  2%  the  feed  had 
to  be  reduced  beyond  what  would  be  a  commercially 
practicablelimit.  Inonecase,  toobtain  a  perfectly  clear 
effluent,  he  had  to  cut  down  the  feed  to  one-thirtieth  of 
the  rate  at  which  98  5%  was  recovered.  Consequently, 
in  cases  where  the  liquid  is  required  to  be  completely 
clarified,  it  was  necessary  to  evolve  some  method  of 
dealing  with  the  finer  particles  with  an  efficiency  more 
nearly  approaching  that  at  which  the  larger  solids  are 
dealt  with  by  centrifugal  force.  The  possibility  of  using 
a  filter  for  this  purpose,  using  the  pressure  derived  from 
centrifugal  force,  was  obvious,  but  a  peripheral  filter 
would  readily  choke,  and  bring  one  back  speedily  to  im- 

perforate drum  conditions.  Fortunately  he  had  some 
prior  experience  which  led  him  to  consider  the  possibi- 

lity of  an  exitflowunder  acentrifugal  head,  and  hefound 
in  this  a  complete  solution  of  the  choking  difficulty. 
In  the  final  form  of  the  apparatus,  which  combines 
centrifugal  separation  with  filtration  through  a  non- 
choking  filter,  a  drum  is  secured  to  the  base  by  a 
bayonet- jointed  locking-ring,  thebase  being  attached  to 
a  spindle  suspended  from  a  patent  ball-bearing.  Rota- 

tion is  imparted  by  a  pulley.  The  bearing  is  suppor- 
ted by  a  conical  pedestal,  to  which  is  riveted  a  top  cast- 
ing of  steel.  The  pulley  on  the  main  driving  shaft  is 

fitted  with  a  clutch  of  centrifugal  friction  type,  which 
provides  means  for  controlling  the  machine.  The  up- 

per end  of  the  drum  is  closed  by  a  top  plate,  which 
makes,  during  rotation,  a  watertight  joint.  This  plate 
is  provided  with  a  central  opening  through  which  the 
machine  is  charged ;  it  is  also  held  centrally  on  the 
spindle  by  a  distributing  plate.  Depending  from  the 
top  plate  is  the  container,  consisting  of  six  vertical  rods, 
with  attached  vanes  or  blades.  These  extend  the 
whole  length  of  the  drum,  being  connected  to  the  top 

plate,  middle  plate,  and  bottom  plate.  They  serve  the 
double  purpose  of  dividing  the  drum  into  six  longitu- 

dinal compartments,  and  compelling  the  liquid  under 
treatment  to  rotate  with  the  drum,  so  avoiding  slip. 
Each  compartment  is  provided  with  a  thin  residuum 
plate,  forming  a  removable  lining,  curved  to  the  radius 
of  thedrum.  Upon  these  plates  the  recovered  solidsare 
deposited.  When  charged  the  container  is  lifted  into 
the  position  desired.  The  recovered  solids  may  then  be 
removed  without  disturbance.  A  duplicate  set  of  plates 
is  supplied  with  each  machine,  and  when  the  charged 
plates  are  removed  the  other  set  is  inserted,  and  the 
machine  put  again  into  operation  without  delay.  The 
charged  plates  are  dealt  with  while  the  new  charge  is 
accumulating.  Fitted  to  the  base  is  a  perforated  filter 

cone,  projecting  into  the  separator  drum.  A  filter  me- 
dium, cloth,  paper,  or  other  suitable  substance,  is 

wound  round  and  secured  to  the  outside  of  the  filter 

cone  by  screwed  wire  clamps.  The  lifting  of  the  con- 
tainer in  order  to  remove  the  recovered  solids  is  effec- 

ted by  a  screw  and  bevel  gear  operated  by  cone 

clutches,  connected  to  a  continuously  running  coun- 
ter-shaft, belt-driven  from  the  main  power  shaft.  A  nut 

carrying  levers  is  connected  by  wire  ropes  to  a  ball- 
bearing turntable,  provided  with  means  of  attachment 

to  the  top  plate  of  the  container.  This  turntable  al- 
lows the  container,  when  lifted,  to  be  easily  rotated  for 

access  to  the  charge. 
It  is  claimed  that  the  new  centrifugal  filter  has  the 

following  advantages  over  other  filtering  apparatus  : 
(1)  The  rate  of  filtration  is  constant  throughout  the  char- 

ging period.  (2)  The  filter,  once  made,  is  used  over  and 
over  again  ;  the  removal  of  the  recovered  solids  does 
not  disturb  it.  (3)  A  very  wide  choice  of  filter  material 
is  available  ;  such  materials  as  filter  paper,  asbestos, 
glass  cloth,  and  so  on  can  be  used,  as  bursting  of  filter 
material  is  eliminated.  (4)  The  removal  of  the  recov- 

ered solids  requires  much  less  time  than  the  cleaning 
of  a  filter  press  and  the  fitting  of  clean  filter  cloths. 

(5)  The  wear  and  tear  of  filter  material  is  almost  com- 
pletely eliminated.  (6)  Materials  which  cannot  at  pres- 

ent be  filtered  at  all  commercially  in  filter  presses,  ow- 
ing to  choking,  can  be  dealt  with  in  the  centrifugal  ap- 

paratus without  difficulty.  (7)  The  apparatus  lends  it- 
self to  heating  or  cooling,  so  that  materials  may  be 

treated  at  any  required  temperature.  (S)  The  rotor  can 
be  readily  enclosed  completely  for  the  filtration  of  vola- 

tile or  dangerous  liquids,  which  may  be  treated  at  any 
pressure  or  temperature.  In  recovering  suspended 
solids  from  volatile  solvents,  loss  of  solvent  and  danger 

of  fire  or  explosion  are  eliminated  by  using  a  totally  en- 
closed machine.  (9)  The  recovered  solids  are  graded  as 

to  fineness  of  particle  in  a  very  exact  manner,  which  is 
unvarying  on  repetition,  so  that  standard  qualities  of 
materials  are  assured. 

SHORT   NOTICES 

Liquid  Air  Explosives. — The  Colliery  Guardian 
for  September  3  gives  particulars  of  investigations  into 
liquid  air  explosives  undertaken  in  England. 

Mine  Ventilation.— At  the  Cardiff  meeting  of  the 
British  Association,  J .  T.  McGregor  Morris  read  a  paper 
describing  a  portable  direct-reading  anemometer  for 
the  measurement  of  ventilation  of  coal  mines. 

Centrifugal  Pumps. — The  Iron  and  Coal  Trades 
Review  for  August  27  describes  the  Zeta  centrifugal 

pump,  made  by  the  DeLaval  Steam  Turbine  Com- 

pany. Electric  Pumps. — Engineering  for  August  27  de- 
scribes a  submersible  combined  electric  motor  and 

centrifugal  pump,  invented  by  T.  L.  Reed  Cooper. 
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The  Eloy  Hammer-Drill. — The  Colliery  Guardian 
for  August  13  describes  the  Eloy  drill  which  is  exten- 

sively used  in  Belgian  coal  mines. 
Copper  Refining. — In  Cliemical  and  Metallurgi- 

cal Engineering  for  August  4,  Lawrence  Addicks  dis- 
cusses the  details  involved  in  settling  the  design  of  an 

electrolytic  copper  refinery. 
Electrolytic  Zinc. — In  Chemical  and  Metallurgical 

Engineering  for  August  11,  L.  W.  Chapman  describes 
the  electrolytic  zinc  plant  of  the  Consolidated  Mining 
&  Smelting  Co.  of  Canada,  at  Trail,  B.C. 

Electrolytic  Zinc. — At  the  meeting  of  the  British 
Association,  Samuel  Field  read  a  paper  on  the  produc- 

tion of  zinc  by  electrolytic  methods,  and  recounted  his 
work  done  in  connection  with  the  removal  of  nickel 
and  cobalt.  We  hope  to  quote  from  this  paper  next 
month. 

Sherardizing. — Engineering  for  August  27  de- 
scribes a  workshop  type  of  sherardizing  apparatus, 

that  is  to  say,  the  method  devised  by  Cowper-Coles 
for  coating  iron  with  zinc  in  powdered  form. 

International  Nickel. — The  Bulletin  of  the  Cana- 
dian Institute  of  Mining  and  Metallurgy  for  July  and 

August  contains  a  paper  on  the  mining  and  smelting 
operations  of  the  International  Nickel  Company  at 
Sudbury. 

Metallurgy  of  Tin-Silver  Ores. — A  paper  by  M.  G. 
F.  Sohnlein  was  presented  at  the  August  meeting  of 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers  describing  the  chloridizing-roasting  of  Bo- 

livian tin-silver  ores. 
Burma  Mines. — In  the  Engineering  and  Mining 

Journal  for  A.ugust  14,  A.  W.  Jenks  gives  an  account 
of  the  smelting  of  the  silver-lead-zinc  ores  of  the 
Bawdwin  mine,  Burma. 

Cyanamide  Manufacture. — In  Chemical  and  Met- 
allurgical Engineering  for  August  4 ,  Chester  H .  Jones 

describes  the  process  and  plant  for  making  cyanamide 
and  ammonia  compounds  at  the  United  States  Govern- 

ment works.  Muscle  Shoals,  Alabama. 
Molybdite. — Chemical  and  Metallurgical  Engin- 

eering for  August  4  publishes  a  paper  by  J.  P.  Bonardi 
on  molybdite.  the  molybdate  of  iron. 

Komati  Goldfields. — In  the  South  African  Mining 
and  Engineering  Journal  for  May  22,  June  19,  and 
July  10,  James  Gumming  gives  reminiscences  of  the 
Komati  goldfields. 

Silver-Lead  in  the  Transvaal. — The  South  African 
Mining  &  Engineering  Journal  for  July  31  gives  an 
account  of  extensions  of  the  activities  of  the  Transvaal 
Silver  &  Base  Metals  Co. 

Castle-an-Dinas. — The  Geological  Magazine  for 
August  contains  a  paper  by  E.  H.  Davison  on  the 
geology  of  the  Castle-an-Dinas  wolfram  mine,  Corn- 

wall, owned  by  the  South  Crofty  company. 
Queensland  Iron  Ores.— In  the  Queensland  Go- 

vernment Mining  Journal  for  June,  B.  Dunstan, 
Chief  Government  Geologist,  describes  hematite  de- 

posits in  Cloncurry  district.  North  Queensland. 
South  African  Iron  &  Steel. — The  South  African 

Mining  &  Engineering  Journal  for  July  31  contains 
a  supplement  dealing  with  the  iron  and  steel  industries 
of  South  Africa. 

Birmingham,  Alabama. — In  the  Engineering  and 
Mining  Journal  for  August  7,  G.  J.  Young  gives  an 
account  of  the  iron  industry  of  Birmingham,  Alabama. 

Manganese  Ores  in  United  States. — In  the  Engi- 
neering and  Mining  Journal  for  August  7,  G.  W. 

Stose  writes  on  the  production  of  manganese  ores  in 
Virginia  and  other  Southern  States. 

Talc  and  Soapstone. — In  Chemical  and  Metal- 
lurgical Engineering  for  August  II ,  R.  B.  Ladoo  gives 

particulars  of  the  commercial  uses  of  talc  and  soap- 
stone. 

Oil  in  Eastern  Asia. — In  the  Engineering  and 
Mining  Journal  for  August  14,  E.  M.  Spieker  gives  an 

outline  of  Schweer's  paper  on  Persian,  Mesopotamian, 
and  Syrian  oil  deposits,  published  in  Germany. 

Oil-Fuel  for  Locomotives. — Engineering  for  Sep- 
tember 3  describes  and  illustrates  the  Scarab  oil-fuel 

apparatus  as  applied  for  steam-raising  on  locomotives. 
This  method  has  been  adopted  on  the  London  and 
North  Western  Railway. 

China  Clay. — In  the  China  Clay  Trade  Review, 
A.  B.  Searle  commences  an  article  discussing  the  true 
nature  of  china  clay. 

Hydro-Electric  Power  in  New  Zealand. — The  In- 
dustrial Australian  and  Mining  Standard  for  June 

3  and  10  contains  an  article  describing  many  schemes 

for  developing  hydro-electric  power  in  New  Zealand. 
Petrographic  Microscopes. — In  the  July  issue  of 

Mining  and  Metallurgy,  W.  Myron  Davy  describes 
a  field  microscope  suitable  for  mining  geologists. 

RECENT  PATENTS  PUBLISHED. 
•^^A  cot>y  of  the  specification  of  any  of  the  patents  men- 

tioned in  this  column  can  be  obtained  by  sending  7s.  to 
the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  WC. 2.,  with  a  note  of  the  number  and  year 
of  the  patent. 
1,878  of  1918  (147,958).  Huttenwerk 

NiEDERSCHONEWEiDE,  Berlin.  Manufacture  of  cu- 
prous oxide  by  continuing  the  bessemerizing  process, 

and  using  the  oxide  thus  formed,  when  cold,  in 
powdered  form  for  the  production  of  copper  salts. 

8,776  of  1919  (146,598).  G.  K.  Davis,  London. 
Modifications  in  the  process  of  dearsenicating  sulphuric 
acid  by  means  of  sulphuretted  hydrogen,  whereby  the 
process  may  be  applied  to  stronger  acids  than  is  at 

present  possible. 
8,792  of  1919  (146,600).  Sir  R.  A.  Hadfield 

and  W.  T.  W.  Ward,  Sheffield.  A  conveying  and 
screening  plant,  embodying  a  grid,  all  parts  of  which 
are  caused  to  move  in  elliptical  paths  in  relation  to  a 
companion  grid  by  connecting  it  to  points  intermediate 
of  the  length  of  rods  which  at  one  end  are  driven  by 
eccentrics. 
9,021  of  1919  (125,954).  Societe  Belge 

d'Outillage  Pneumatique  (Ateliers  Rorive), 
Brussels.  Improvements  in  hammer-drills  used  par- 

ticularly in  coal  mines. 
10,333  of  1919  (147,999).  A.  Jackson,  Hull. 

The  production  of  an  intermediate  iron,  as  a  first  stage 
in  the  manufacture  of  wrought  iron,  the  object  being 
to  decrease  the  time  consumed  in  the  puddling  process. 

10,530  of  1919  (146,661).  W.  E.  Nettle,  P. 
Selby,  J.  Blythe,  and  J.  H.  Holman,  Johannes- 

burg. Improved  method  of  introducing  water  through 

the  tool  in  piston  rock-drills. 
11,073  of  1919(146,672).  W.  E.  Nettle,  P. 

Selby,  J.  Blythe,  and  J.  H.  Holman,  Johannes- 
burg.    Improved  chuck  for  rock-drills. 

13,651  of  1919  (127,595).  E.  E.  Brosius, 
Pittsburgh,  U.S.A.  A  clay-gun  for  use  in  plugging  the 
tap-holes  of  blast-furnaces. 

15,686  of  1919  (129,631).  E.  Odam,  Paris. 
Centrifugal  ball-mill  for  reducing  metals  to  fine  powder. 

15,823  of  1919  (147,338).  J.  H.  B.  Jacombs, 
Birmingham.  Improvements  in  electro-plating  ap- 

paratus. 27,789  of  1919  (146,772).  J.,  A.,  &  M.  Git- 
tins  and  G.  E.  Roberts,  Wrexham.  Improved  ap- 

paratus for  preventing  the  cage  falling  when  the  wind- 

ing rope  breaks. 
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31,908  of  1919  (148,095).  P.  Pestalozza. 
Milan.  Method  of  electrolytically  producing  hypo- 

chlorites from  chlorides. 
65of  1920  (137,325).  Schiele  &  Bruchsater, 

Hornberg,  Baden.  Improved  method  of  casting  alu- 
minium in  iron  moulds. 

8,559  of  1919  (125,083).  H.  P.  K.  T.  Neilsen, 
Copenhagen.  Method  of  preparing  peat  for  use  as 
fuel. 

10,074  of  1919  (148,615).  J.  Morel,  Grenoble, 
France.  Improved  method  of  making  basic  chromium 
'Sulphate,  suitable  for  use  in  tanning. 

10,602  of  1919  (148,637).  H.  W.  Hardinge, 
New  York.  In  order  to  secure  the  earliest  discharge 
of  material  from  conical  grinding  mills,  and  also  to  pre- 

vent the   cushioning    action   of  such   particles  while 

travelling  through  the  other  material  to  the  discharge 
end,  the  inventor  uses  a  perforated  shell  with  linings 
with  corresponding  perforations.  The  accompanying 
illustration  indicates  the  nature  of  the  invention. 

12,254  of  1919  (148,659).  D.  K.  Mason,  Kenil- 
worth,  and  F.  H.  Haviland,  Bournemouth.  Im- 

provements in  apparatus  used  in  the  electrostatic  pre- 
cipitation of  fume. 

18,715  of  1919  (148,692).  J.  G.  Leyner  Engi- 
neering Works  Co.,  Littleton,  Colorado.  A  device 

for  use  in  drill-sharpening  machines,  having  for  its 
object  the  prevention  of  the  clogging  of  the  central 
water  inlet  during  the  process  of  sharpening. 

NEW  BOOKS.  PAMPHLETS,  Etc. 
ll*"Copies  of  the  books,  etc..  mentioned  below  can  be  obtained through  the  Technical  Bookshop  of  The  Mining  Magazine, 

723,  Salisbury  House,  London  Wall.  E.C.2. 

Manual  of  Cyanidation.  By  E.  M.  HAMILTON, 
B.A.  (Oxon).  Leather,  octavo,  280  pages,  illus- 

trated. Pricel8s.net.  New  York  and  London :  The 
McGraw-Hill  Book  Co. 
Mr.  Hamilton  has  produced  a  very  excellent  little 

book  which  he  calls  a  "Manual  of  Cyanidation."  It 
certainly  appears  to  fulfil  its  author's  object  of  pro- 

viding in  handy  form  all  the  more  important  data 
which  are  needed  for  testing  and  working  an  ore  by  the 
cyanide  process.  The  whole  work  bears  the  stamp  of 
practical  experience.  The  facts  are  expressed  with 
clearness  and  accuracy.  In  the  case  of  disputed  points 
of  theory,  the  evidence  for  and  against  is  presented  im- 

partially, and  logical  reasons  are  advanced  for  accept- 
ing the  view  adopted  by  the  author.  Moreover  (what 

is  not  always  the  case  in  works  of  this  nature),  full 
credit  is  given  for  the  statements  of  previous  writers  in 
the  same  field.  In  a  book  of  this  kind  a  large  amount 
of  matter  is  necessarily  inserted  which  is  already  to  be 
found  in  existing  works  on  the  subject,  but  Mr.  Hamil- 

ton's book  presents  some  novel  features  which  will 

commend  it  to  the  practical  worker. 
As  the  present  writer  was  frequently  consulted  by 

Mr.  Hamilton  during  the  compilation  of  this  book,  and 
is  to  a  certain  extent  responsible  for  some  of  the  state- 

ments contained  in  it,  particularly  in  the  first  two 
chapters,  he  is  perhaps  not  well  qualified  to  act  as  a 
critic,  but  he  is  able  to  endorse  from  his  own  observa- 

tions some  of  the  statements  made  by  Mr.  Hamilton 
which  may  appear  questionable  to  some  readers. 

The  first  chapter  deals  in  a  general  way  with  the 
theory  of  the  process  and  the  chemical  reactions  on 
which  it  is  based.  The  behaviour  of  the  solvent  with 

gold  and  silver  minerals  is  explained.  Particular  at- 
tention is  given  to  the  action  of  cyanide  on  silver  sul- 

phide, and  experiments  are  quoted  to  show  that  the 
zinc  double  cyanide  has  no  solvent  effect  on  this  min- 

eral. On  the  first  page  attention  is  drawn  to  a  point  com- 
monly overlooked,  namely,  that  thiosulphates  as  well  as 

thiocyanates  results  from  the  attack  of  sulphide  miner- 
als by  cyanide.  An  alkali  sulphide  is  supposed  to  be 

formed  as  an  intermediate  product,  though  the  present 
writer  has  not  seen  much  evidence  that  this  takes  place 
under  working  conditions  in  presence  of  zinc.  The  oc- 
currenceof  the  reaction  involvingthe  formation  of  thio- 
sulphate  will  affect  the  reasoning  on  p.  9,  where  it  is 
assumed  that  all  the  sulphur  of  the  Ag.jS  goes  to  form 
KCNS  ;  if  this  is  not  the  case,  the  consumption  of 
KCN  will  be  less  than  that  shown,  or  somewhere  be- 

tween 4  or  5  molecules  KCN  for  every  molecule  of 

Ag2S  dissolved. The  causes  of  the  regeneration  of  cyanide  from  the 
double  cyanides  of  zinc  and  the  alkalis  during  the  re- 

gular working  of  the  process  are  also  explained,  and 
the  suggestion  is  made  that  the  regeneration  may  be 
due  to  the  action  of  lime  in  solution,  which  forms  an 
insoluble  zincate,  with  liberation  of  an  alkali  cyanide. 

Mr.  Hamilton's  remarks  on  the  relative  solvent  effi- 
ciency of  sodium  and  potassium  cyanides  are  of  inter- 

est, and  this  is  a  question  which  has  periodically  come 
under  discussion  in  the  technical  press,  but  he  admits 
that  he  has  no  explanation  to  offer  of  the  alleged  su- 

periority of  the  so-called  "99%  "  cyanide  over  pure 
NaCN.  The  present  writer  ventures  the  following 
suggestions  :  (1)  Pure  NaCN  is  known  to  be  somewhat 
unstable,  especially  if  hydrated,  and  may  sometimes 
have  undergone  decomposition  in  transit,  or  after  the 

cases  have  been  opened  (see  "  Cyanide  Handbook," 
p.  68,  also  p.  109).  (2)  The  so-called  inert  substances 
(NagCOg  and  NaCl)  used  to  make  up  the  weight,  so 
that  the  percentage  of  CN  approximates  that  of  99% 
KCN,  may  in  some  cases  have  a  beneficial  effect  on  the 
extraction,  or  act  as  protectors  of  cyanide.  He  is  not 
inclined  to  think  that  the  superiority  is  due  to  the 

presence  of  potassium,  as  the  analyses  of  the  "  99%  " cyanide  seldom  show  more  than  3  or  4%  of  that 
element. 

In  the  chapter  on  testing  and  analysis  of  solutions 
the  remarks  about  free  cyanide  determination  (pp.  20- 
24)  deserve  particular  attention.  The  unsuitability  of 
the  potassium  iodide  indicator  to  solutions  containing 
zinc  has  hitherto  perhaps  not  been  sufficiently  recog- 

nized by  cyanide  workers,  and  the  reasons  why  this  in- 
dicator should  not  be  used  are  clearly  pointed  out. 

The  writer  can  endorse  from  practical  experience  the 
remarks  on  p.  22  as  to  the  possibility  of  obtaining  re- 

sults which  can  be  checked  by  different  operators  us- 
ing method  No.  2,  and  he  has  himself  trained  Mexican 

peons  to  use  the  process  with  suflficient  accuracy  for 
practical  purposes. 

With  regard  to  the  determination  of  protective  alkali, 
Mr.  Hamilton  has  shown  (p.  28)  that  the  solution  may 
be  accurately  titrated  for  alkali  in  presence  of  zinc 
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without  addition  of  ferrocyanide,  provided  the  addition 
of  Ag  NO3  is  stopped  at  the  point  indicated  by  his  free 
cyanide  test  No.  2. 

Methods  are  also  given  for  determination  of  zinc, 
copper,  and  other  constituents  of  cyanide  solutions. 
The  methods  are,  for  the  most  part,  those  which  have 
been  found  most  useful  in  practice,  and  most  of  them 
have  been  tested  and  verified  at  one  time  or  other  by 
the  present  writer  ;  many  in  fact  are  quoted  from  those 

given  in  his  "  Chemistry  of  Cyanide  Solutions,"  some- 
times with  slight  modifications.  In  the  process  given 

for  zinc,  a  slight  improvement  may  be  suggested  as 
follows.  The  precipitate  of  zinc  sulphide  is  filtered  on 
a  double  filter-paper,  and  after  thorough  water-wash- 

ing as  described,  the  two  papers  are  separated  and 
placed  in  different  flasks.  Each  is  covered  with  about 
10  cc.  of  water  and  then  the  necessary  amount  of  stan- 

dard iodine  solution  run  in  to  give  a  slight  excess,  ad- 
ding an  equal  amount,  exactly  measured,  to  each. 

The  flasks  are  then  stoppered  and  agitated  briskly. 
After  allowing  them  to  remain  standing  for  about  10 
minutes,  the  residual  iodine  is  titrated  in  each,  with 
addition  of  a  little  HCl  and  starch  solution  near  the 
finish.  The  difference  of  the  two  readings  gives  the 
amount  of  iodine  consumed  by  decomposition  of  zinc 
sulphide.  This  procedure  corrects  any  possible  action 
of  the  filter-paper  on  the  standard  iodine. 

The  remainder  of  the  book  contains  a  short  sum- 
mary of  the  main  principles  of  cyanide  treatment.  In 

the  chapter  on  sand  leaching  will  be  found  illustrations 
and  description  of  a  collecting  tank  devised  by  IMr. 
Hamilton.  This  apparatus  was  in  use  at  La  Colorada, 

Mexico,  during  the  present  writer's  sojourn  there  in 
1910T912,  apparently  with  satisfactory  results. 

Considerable  space  is  devoted  to  the  question  of 
slime  settlement,  and  tables  are  given,  furnished  by  the 
Dorr  Company,  containing  data  for  determining  the 
rate  of  settlement,  with  a  view  to  calculating  the  set- 
tlmg  area  required  in  any  given  case.  Various  types 
of  agitator  are  described  and  figured,  including  the  old 
style  mechanical  agitator,  the  Brown  or  Pachuca  tank 
and  the  Dorr  and  Devereux  machines.  The  principles 
of  continuous  slime  treatment  are  clearly  explained  and 
its  advantages  and  disadvantages  pointed  out. 

On  p.  121  there  is  an  interesting  discussion  of  a  curi- 
ous phenomenon  often  observed  by  cyanide  workers, 

namely,  that  after  a  given  pulp  has  apparently  yielded 
all  its  soluble  gold  or  silver  during  the  agitation  pro- 

cess, a  further  quantity  dissolves  during  the  washing 
process  with  weak  solution  or  water.  Two  explana- 

tions are  suggested  :  (1)  that  this  may  be  due  to  in- 
creased activity  of  the  ions  in  a  less  viscous  medium, 

or  (2)  that  the  dissolving  effect  may  be  only  apparent, 
and  due  to  a  liberation  of  pregnant  solution  previously 
adsorbed. 

Three  chapters  are  devoted  to  the  discussion  of  dis- 
crepancies between  actual  and  theoretical  recovery. 

This  is  a  trouble  which  probably  every  cyanide  mana- 
ger has  had  to  face  at  some  time  or  other.  The  various 

sources  of  error  are  pointed  out  and  attention  is  drawn 
to  the  impossibility  of  securing  an  exact  correspondence 
between  the  bullion  extracted  from  the  material  treated 
during  a  given  period  and  that  actually  recovered  in 
the  form  of  bars  during  the  same  period.  Mr.  Hamil- 

ton states,  and  the  writer  thinks  rightly,  that  the  main 
causes  of  these  discrepancies  are  errors  in  tonnage  com- 

putation and  in  sampling  of  heads.  The  reasons  for 
discrepancies  in  assays  of  slime  residues  are  discussed, 
together  with  some  of  the  suggested  remedies.  This 
part  of  the  book  is  worthy  of  careful  study,  but  there 
still  appear  to  be  points  that  require  clearing  up.  The 
present  writer  is  inclined  to  think  that  some  of  the  ap- 

parent losses  in  assaying,  such  as  the  mysterious  loss 
of  gold  in  drying  samples  containing  aurocyanides, 
mentioned  on  p.  154,  may  be  due  to  the  use  of  unsuit- 

able fluxes  or  methods.  (See  "  Cyanide  Handbook," 
p.  400). 

The  chapter  on  ores  presenting  special  difficulties  is 
of  particular  interest,  as  it  gives  some  of  Mr.  Hamil- 

ton's personal  experiences  in  the  treatment  of  such  re- 
fractory ores.  The  problem  of  the  so-called  mangan- 

ese-silver ores  is  one  which  many  metallurgists  have 
tackled  in  vain.  Mr.  Hamilton  offers  a  solution,  ap- 

plicable, unfortunately,  only  in  certain  cases.  It  often 
happens  that  these  ores  contain  much  Ca  CO;,  or  other 
carbonates,  in  which  case  the  use  of  SOo  or  of  any  acid 
reagent  for  preliminary  treatment  is  of  course  imprac- 

ticable. With  regard  to  chloridizing-roasting,  the 
present  writer  has  found  that  all  ores  of  this  class  that 
he  has  tested  are  amenable  to  that  process,  and  that 
combined  chloridizing  roast  and  cyanide  treatment 
gives  higher  extractions  than  any  other  of  the  suggested 
remedies,  but  it  is  of  course  a  question  of  local  condi- 

tions and  costs  whether  such  a  method  is  commercially 
applicable.  Using  modern  systems  of  roasting,  such 
as  the  Holt-Dern  process,  it  seems  that  the  losses  of 
gold  and  silver  should  be  reducible  to  small  amounts. 

The  remarks  on  the  injurious  effect  of  arsenic  on  the 
extractive  power  of  the  solution  when  zinc  precipitation 
is  used  are  also  of  much  interest,  though  one  would 
have  welcomed  some  more  light  on  the  obscure  reac- 

tions alluded  to  on  p.  168.  Aluminium-dust  precipi- 
tation appears  to  offer  the  best  solution  in  these  cases. 

With  regard  to  the  cyanidation  of  concentrate  there 
is  nothing  particularly  novel  brought  forward.  Mr. 
Hamilton  points  out  an  effect  which  most  workers  on 
this  problem  have  encountered,  namely,  that  silver  be- 

comes more  refractory  to  cyanide  after  a  desulphuriz- 
ing roast.  Referring  to  the  treatment  of  flotation  con- 

centrate, the  present  writer  may  mention  that  some 
time  ago  he  tested  several  of  the  oils  commonly  used 
in  America  as  frothing  and  collecting  agents,  and  found 
that  they  had  practically  no  effect  on  cyanide.  The 
difficulties  due  to  the  presence  of  oil,  if  they  have  any 
real  existence,  may  be  caused  by  some  indirect  action, 
such  as  the  absorption  of  oxygen. 

The  limitations  of  the  sodium  sulphide  precipitation 
process  are  noted  (p.  171).  As  this  reagent  is  only  a 
precipitant  of  silver  and  not  of  gold,  it  requires  to  be 
supplemented  when  the  latter  metal  is  present,  and 
zinc  precipitation  is  not  suitable  for  this  purpose,  as 
the  zinc  in  the  soluble  double  cyanides  formed  would 
also  be  precipitated  by  sodium  sulphide,  thus  contami- 

nating the  product. 
In  the  chapter  on  precipitation,  Mr.  Hamilton  seems 

inclined  to  criticize  the  equation  for  zinc  precipitation 

given  in  the  present  writer's  "Cyanide  Handbook." It  is  perhaps  as  well  to  state  that  this  equation  is  merely 
intended  to  represent  the  final  result  of  the  changes  in- 

volved, and  is  not  incompatible  with  the  other  reac- 

tions given.  It  will  be  seen  that  if  Park's  reaction 
(p.  174)  and  the  first  of  those  given  on  p.  175  are  com- 

bined, the  present  writers  equation  results.  There 
may,  of  course,  be  a  consumption  of  zinc  independently 
of  these  two  reactions,  as  shown  in  the  second  equa- 

tion on  p.  175. 
In  discussing  the  non-accumulation  of  zinc  in  solu- 

tions, Mr.  Hamilton  suggests  another  reason  in  addi- 
tion to  those  given  in  the  "  Cyanide  Handbook  "  (p. 

300),  namely,  precipitation  as  calcium  zincate. 
An  allusion  is  made  to  an  important  new  develop- 

ment in  cvanide  practice,  the  Crowe  vacuum  process. 
This  process  was  suggested  by  the  knowledge  that 
oxygen  is  prejudicial  to  precipitation,  and  the  solution 
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is  accordingly  treated  in  a  vacuum  chamber  to  remove 
dissolved  oxygen,  previous  to  precipitation. 

The  present  writer  has  made  laboratory  tests  on  the 
process  (p.  179)  which  was  in  use  at  Dayton,  Nevada, 
in  1918-1919  for  removal  of  copper  and  regeneration  of 
cyanide,  and  obtained  satisfactory  results. 

The  remarks  about  electrolytic  precipitation  are  of 
interest  in  view  of  recent  developments  of  this  process. 
The  insoluble  anode  of  antimonial  lead,  and  the  ar- 

rangement for  localizing  the  anode  and  cathode  reac- 
tions are  perhaps  the  most  noteworthy  points. 

In  the  section  on  aluminium  precipitation  Mr.  Ham- 
ilton describes  the  process  introduced  by  himself  at 

Divisadero,  in  which  the  difficulties  due  to  calcium  salts 
are  eliminated  by  preliminary  treatment  with  sodium 
carbonate.  The  calcium  is  thus  precipitated  as  Ca  CO3, 
and  at  the  same  time  the  caustic  soda  required  for  the 
reaction  with  aluminium  dust  is  formed.  The  chapter 
ends  with  a  reference  to  the  use  of  Na^S  at  the  Nipiss- 
ing  mill  as  a  substitute  for  aluminium  precipitation, 
and  some  remarks  on  recent  developments  of  charcoal 
precipitation. 

Chapter  XI  discusses  clean-up  and  melting,  and  con- 
tains various  useful  practical  hints.  The  Homestake 

modification  of  the  Tavener  process  is  described. 
With  regard  to  the  method  of  sampling  bullion  bars 

recommended  on  p.  209,  the  criticism  might  be  made 
that  if  the  original  bar  showed  variation  in  composi- 

tion due  to  liquation,  the  same  would  be  true,  after 
cooling,  of  the  small  sample  poured  into  the  assay 
mould,  and  there  is  no  certainty  that  the  drill  sample 
taken  through  the  centre  of  the  button  would  give  an 
average  value. 

Chapter  XII,  on  laboratory  experiments,  deserves 
careful  attention,  as  here  again  we  have  the  results  of 

Mr.  Hamilton's  personal  experience.  The  procedure 
necessary  for  a  correct  representation  of  actual  plant 
conditions  is  here  given,  such  as  wet  grinding  and 
screening  of  samples.  Agitation  tests  of  various  kinds 
are  described  in  some  detail,  and  a  complete  illustra- 

tion is  given  of  the  method  of  computing  cyanide  con- 
sumption. The  method  of  conducting  leaching  tests 

in  a  vertical  pipe  whose  length  equals  the  depth  of  the 
proposed  leaching  tank  is  interesting,  but  as  the  pipe 
must  be  fairly  wide,  this  requires  provision  of  large 
quantities  of  material.  The  test  overcomes  the  errors 
affecting  ordinary  leaching  tests  due  to  capillarity  in 
the  shallow  charges  used. 

The  necessity  of  tests  to  determine  the  effect  of  re- 
peated use  of  the  same  solution  should  be  noted,  as 

this  is  a  point  frequently  overlooked  in  preliminary 
investigations  for  cyanide  treatment. 

The  book  ends  with  a  useful  collection  of  tables. 
Instances  are  given  of  cyaniding  costs  at  various  places. 
Under  present  conditions  these  latter  have  little  more 
than  historical  interest.  J.   E.   Clenneli.. 

A  Vocabulary  of  Russian-English  and  English-Rus- 
sian Mining  Terms  and  Relative  Technical  Words. 

Ijy  C.   W.  Purington,  assisted  by  Gita  Toderovich, 
Pocket  size,  128  pages.     Price  7s.  6d.  net.    London  : 
Charles  Griffin  &  Co.,  Ltd. 

With  few  exceptions  the  words  in  this  vocabulary 
are  to  be  found  in  the  well-known  standard  dictionary 
compiled  by  Mr.  A.  Alexandrof,  and  this  is  true  also 
as  regards  many  of  the  phrases  ;  the  remainder  of  the 
words  or  phrases  are  for  the  most  part  either  tran- 

scriptions into  Russian  characters,  or  are  simply  de- 
scriptive rather  than  technical  in  the  usual  acceptance 

of  the  term.  The  foregoing  notwithstanding,  the 
vocabulary  is  well  selected,  though  it  might  be  en- 
arged  to  advantage.     It  is  handy  for  the  pocket,  and 

should  prove  a  great  help  and  convenience  to  any  engi- 
neer or  explorer  who,  having  to  work  in  Russia,  is  al- 

ready equipped  with  a  slight  knowledge  of  the  langu- 
age ;  while  for  those  who  do  not  possess  such  a  know- 

ledge the  vocabulary  would  make  an  excellent  com- 
panion to  Bondar's  well-known  book. 

An  unfortunate  choice  has  been  made  svhen  select- 
ing the  paper  used,  resulting  in  very  bad  definition  of 

many  of  the  letters  ;  this  is  more  surprising  by  reason 
of  the  fact  that  the  printers  specialize  in  the  printing 
of  foreign  languages.  The  usual  practice  is  for  the 
words  in  dictionaries  to  be  accentuated,  and  it  is  a 

great  pity  that  the  custom  has  not  been  adhered  to  in 
the  present  instance,  for  correct  pronunciation  of 
words  is  usually  desirable  if  not  essential.  As  to  mis- 

takes, there  are  a  few,  and  some  of  these  are  such  as 
to  suggest  that  greater  care  might  have  been  exercised 
in  reading  the  proofs.  The  potential  importance  of  a 
book  like  the  one  under  review  fully  justifies,  if  it  does 
not  actually  demand,  extreme  care  and  infinite  patience 
in  preparation.  The  use  of  unusual  terms  such  as 
"  spathic  acid  "  should  have  been  avoided.  Iron  scrap- 

ings (page  42)  may  be  "scrap  iron,"  but  the  converse is  not  necessarily  true,  therefore  the  usual  Russian 
term  for  "  scrap  iron  "  should  be  given.  Azote  is  nitro- 

gen and  not  nitre  as  stated.  Hornstone  is  given  as  a 
translation  of  words  that  stand  for  chert.  Staneolite 
occurs  where  staurolite  is  intended.  On  page  51 

"centrifugal  power"  is  repeated  when  "centripetal 
power"  should  be  used.  The  expressions  as  given  in 
Russian  to  indicate  syncline  and  anticline  are  obvi- 

ously wrong,  as  is  evident  from  the  expression  given 

as  indicating  "hanging  wall."  When  a  cross-cut  in- 
tersects a  vein  it  is  said  to  "strike"  that  vein,  but  that 

does  not  justify  the  rendering  by  the  single  word 
"strike"  of  the  Russian  words  which  really  mean  an 
"intersection  of  veins." 

Many  of  us  who  have  travelled  in  Russia  have  felt 
inclined  to  do  or  to  say  something  desperate  to  the  clay, 
especially  to  that  on  the  hills  and  during  wet  weather, 
but  to  attempt  "throttling"  it  is  useless  owing  to  its 

slippery  character  ;  therefore  "  throttling  "  should  be removed  from  page  41  and  elsewhere  and  the  word 
"pugging"  substituted.  Stephen  J.  Lett. 
Malay  Self-Taught.     By  Abdul  Majid.     Cloth,  4s. 

net.     London  :   E.  Marlborough  &  Co. 

The  Engineering  Inquiry  (Electrical  and  Mechanical). 
By  Tomey  Thompson.     Cloth,  small  octavo,  380 
pages.     Price  7s.  6d.     Bristol  :  J.  W.  Arrowsmith, Ltd. 

This  is  a  new  reference  book  for  engineers.     Its  ob- 
ject is  to  assist  purchasing  and  selling  engineers  and 

merchants  in  tendering  for  contracts  to  fill  in  the  in- 
formation often  missing  from  the  letters  of  inquiry. 

Mathematics    for  Engineers,    Vol.  II.       By    W.     N. 
Rose.     Cloth,  octavo,  420  pages.     Price  13s.  6d. 
net.     London  :   Chapman  &  Hall,  Ltd. 
This  is  the  second  part  of  a  book  mentioned  in  these 

columns  a  year  ago.     It  deals  with  an  exposition  of  the 
differential  and  integral  calculus  and  the  application  of 
the  higher  mathematics  to  engineering  problems. 

Re-Training  of  Canada's  Disabled  Soldiers.  By 
W.  E.  Segsworth.  This  book  gives  an  account  of 

the  work  done  under  the  auspices  of  the  Canadian  Gov- 
ernment in  reeducating  returned  soldiers.  We  hope 

to  give  some  account  of  the  work  in  a  future  issue. 

Nitrates  ;  Arsenic  ;  Felspar  ;  Fuller's  Earth  ; Magnesite  ;  Chrome  ;  Monazite.  Being  pamphlets 
relating  to  the  Mineral  Industry  of  the  British  Empire 
and  Foreign  Countries,  published  by  the  Imperial 
Mineral  Resources  Bureau.     Prices  6d.  to  Is.  3d.  each. 
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COMPANY    REPORTS 
Kinta  Tin  Mines. — In  1919  this  Malayan  alluvial  tin- 

mining  company  treated  1,002,572  cubic  yards  for  a 

yield  of  435'92  tons  of  tin  concentrate,  the  recovery  per 
cubic  yard  being  0'97  lb.  and  the  working  cost  per  cubic 
yard  8'67d.  The  tin  concentrate  realized  an  average 
price  of  approximately  /148  per  ton  and  the  profit  for 
the  year  was  ;^28,433,  which  compares  with  /38,858 
for  the  preceding  eighteen  months.  Dividends  amount- 

ing to  20%,  free  of  income  tax,  have  been  paid  for  the 

past  year.  The  directors'  report  also  gives  the  outputs 
for  the  first  half  of  the  current  year  ;  these  total  231 
tons  of  tin  concentrate  and  the  gross  profits  amount  to 
;^33, 402.  The  company  has  a  considerable  share  in- 

terest in  the  Tyndrum  Lead  &  Zinc  Mines,  Limited, 
and  a  second  report  on  this  property  in  Perthshire  by 
Matthew  Francis  and  Son,  of  Halkyn,  is  published. 
They  express  the  opinion  that  there  is  every  reason  to 
anticipatethattheresultsof  further  systematic  develop- 

ment will  prove  satisfactory,  and  that  they  will  ulti- 
mately justify  the  erection  of  a  mill  of  far  greater 

capacity. 
Tyndrum  Lead  &  Zinc  Mines. — A  second  report  on 

these  mines  has  recently  been  made  by  J.  L.  Francis, 
of  Matthew  Francis  &  Son.  The  first  report  was  not 
published,  but  the  second  was  distributed  among  share- 

holders last  month.  The  company  owning  the  mines  is 
controlled  by  Kinta  Tin  Mines,  Ltd.  The  mines  are 
in  Perthshire,  Scotland,  and  in  the  Magazine  for  No- 

vember last  we  gave  an  abstract  of  a  report  on  the  dis- 
trict issued  by  the  Geological  Survey.  We  quote  Mr. 

Francis  herewith  nearly  in  full. 

"Owing  to  the  exigencies  as  to  the  labour  supply, 
attention  has  been  primarily  confined,  in  the  interval 
which  has  elapsed  since  we  first  reported,  to  the  erec- 

tion of  a  concentrating  plant  capable  of  dealing  with 
about  35  tons  of  ore  in  10  hours.  At  the  outset,  con- 

siderable difficulty  was  experienced  in  obtaining  satis- 
factory results,  and  this  entailed  certain  alterations  in 

the  mill.  These  are  not  yet  completed,  but  those  so 
far  carried  out  have  resulted  in  great  improvements, 
and  the  plant  may  now  be  said  to  be  working  fairly 
satisfactorily.  From  samples  we  took  of  the  crude  ore 
passing  through  the  mill  there  is  no  reason  to  antici- 

pate that  the  yield  will  not  be  as  high  as  estimated, 
and  it  should  be  borne  in  mind,  in  this  connection,  that 
the  richer  dumps  are  not  at  present  being  treated. 
Recent  milling  returns  show  a  weekly  recovery  of  about 
7  tons  of  lead  concentrates  assaying  about  75%  lead 
with  8  tons  of  zinc  concentrates.  The  latter  contains 
as  much  as  21%  lead,  which,  if  extracted  to  a  reason- 

able extent,  would  increase  the  lead  recovery  to  nearly 
9  tons  of  concentrates  per  week.  This  recovery  is  be- 

ing obtained  by  working  one  shift  a  day  only,  and  will 
of  course  be  materially  increased  by  the  employment 
of  a  second  shift,  which  was  instituted  during  our  stay 
on  the  property.  The  chat  mill  for  cleaning  up  zinc 
concentrates  is,  as  at  present  constituted,  inadequate 
for  making  a  clean  separation  of  galena  and  blende, 
and  further  plant  should  be  provided  with  the  object 
of  making  a  more  marketable  zinc  concentrate,  and  at 
the  same  time  adding  considerably  to  the  recovery  of 
galena.  This  will  entail  the  provision  of  further  tables, 
etc.,  for  the  treatment  of  slimes  and  sands  generally, 
and  details  need  not  be  entered  into  in  this  report. 

"  When  we  made  our  first  inspection,  we  were  led  to 
understand  that  an  adequate  water  supply  could  be  ob- 

tained from  Lochan  Bhe,  about  half  a  mile  to  the  west 
of  the  mill,  but,  owing  to  conflicting  interests,  this 
source  had  to  be  abandoned,  and  it  is  found  that  the 
altiernative  supply  from  various  small  rivulets  is  inade- 

quate in  periods  of  drought.  These  yield  sufficient  in 
wet  weather,  and  the  disability  can  be  easily  overcome 
by  the  constitution  of  a  storage  dam,  on  a  site  which  is 
admirably  adapted  for  the  purpose,  inclose  proximity 
to  the  mine.  Work  on  this  has  already  been  com- 

menced, and  an  estimated  capacity  of  5,000,000  gallons 
can  be  obtained  at  comparatively  small  expense. 

"One  very  satisfactory  feature  of  the  operations  is 
the  ease  in  which  the  tailings,  amounting  to  about  130 
tons  a  week — exclusive  of  slimes  which  form  only  a 
very  small  proportion  of  the  whole — are  being  disposed 
of  at  remunerative  prices.  The  demand  for  this  class 
of  material  is,  owing  to  the  National  Building  pro- 

gramme and  as  proved  by  our  experience  at  other 
mines,  enormous  at  the  present  time,  and  it  is  likely  to 

Lead-Zinc  Mines  at  Tyndrim. 

continue.  No  mine  is  more  favourably  situated  as  to 
the  disposal  of  this  product  ;  neither  are  we  aware  of 
one  producing  anything  comparable  in  quality  for  con- 

crete making.  The  siding  to  connect  the  property  with 
the  Caledonian  Railway — the  immediate  construction 
of  which  was  contemplated  two  years  ago — has  not 
been  put  in,  and  the  produce  of  the  mill  is  conveyed  a 
distance  of  about  half  a  mile  to  Tyndrum  station  by 
means  of  horse  traction  on  a  tramroad.  Storage  bins 
are  required  at  the  station  for  the  more  economical 
handling  of  the  tailings,  and  the  construction  of  these 
should  be  taken  in  hand  without  delay. 

"  Owing  to  a  shortage  of  suitable  skilled  labour,  very 
little  mining  work  has  been  done,  and  the  position  un- 
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derground  is  virtually  what  it  was  when  we  first  in- 
spected.    We  see  no  reason  to  modify  the  favourable 

opinion  we  then  formed,  particularly  as  many  of  the 
blocks  of  unwrought  ground  above  Nos.  3  and  4  levels, 
which  we  previously  assumed  to  be  unproductive,  have 
since  been  proved  to  contain  ore  yielding  up  to  15%  of 

concentrates  assaying  75%  of  lead.     Much  of  the  deb- 
ris packed  in  the  old  stopes  has  also  been  found  to  be 

of  payable  grade.     One  important  piece  of  work  which 
has  been  effected  is  the  clearing  out  of  an  old  adit  level 
on  the  south-western  slope  of  the  hill,  as  to  which  there 
was  some  doubt  whether  it  had  been  driven  south- 

westerly or  north-easterly.    We  inspected  this  working, 
and  found  that  the  level  had  only  been  extended  upon 
a  mineralized  lode  for  a  distance  of  from  50  ft.  to  60  ft., 

thus  proving  that  it  is  virgin  for  more  than  half  the 
length  traversed  in  the  Tyndrum  sett.     This  is  a  fact 
of  supreme  importance,  and  it  is  now  possible,  with 
more  confidence  than  heretofore,  to  recommend  that  a 
level  should  be  extended  on  the  lode  right  through  the 
hill.     The  forebreasts  of  both  Nos.  3  and  4  levels  con- 

tain ore,  and  show  promising  indications,  and  after 
consultation  with  Mr.  Treloar,  we  agree  that,  taking 
all  factors  into  consideration,  the  most  advantageous 
course  to  pursue  will  be  to  extend  the  latter.     This,  as 
shown  by  a  section  of  the  workings  to  which  we  have 
had  access,  would  give  a  length  upon  the  lode  of  about 
1,700  ft.,  and  yield  an  average  of  about  350  ft.  of  backs, 
and  judgmg  by  the  productiveness  of  the  lode  in  the 
old  mine,  should  return  an  enormous  tonnage  of  ore, 
sufficient  to  supply  a  large  mill  for  a  great  number  of 
years.     The  extension  of  this  level  will  by  no  means 
exhaust  the  possibilities  of  the  property,  for  there  will 
still  remain  a  much  greater  length  and  fully  as  large 
backs  to  be  developed  by  the  extension  of  a  deeper  adit , 
which  can  be  taken  in  hand  after  the  results  of  the  de- 

velopment outlined  have  been  ascertained.     As  stated 
in  our  last  report,  there  is  every  geological  reason  to 
assume   that   the  productiveness  of  the  lode  will  be 
maintained  in  the  south-westerly  extension  of  existing 
workings,  and  it  is  proved  to  be  highly  mineralized 
where  it  crosses  the  River  Coninish,  in  the  adjoining 
property,  fully  Ij  miles  in  advance.     The  ground  is 
hard,  and  to  secure  expeditious  development,   the  in- 

stallation of  an  air-compressing  plant  is  imperative. 
This  should  command  immediate  attention,  as  the  sup- 

ply of  ore  from  the  dumps  is  naturally  limited,  and 
steps  should  be  taken  to  open  up  deposits  in  the  mine 
without  delay. 

"  In  common  with  most  other  industries,  the  com- 
pany has  suffered  from  a  shortage  of  labour,  and  the 

difficulty  has  in  this  case  been  greatly  aggravated  by  a 
total  lack  of  housing  accommodation.  Five  houses, 
with  a  barracks  in  addition,  have  already  been  erected, 
and  it  is  estimated  that  at  least  three  more,  with  an- 

other barracks,  will  be  required.  Once  the  housing 
question  is  settled,  it  is  anticipated  that  the  difficulties 
formerly  experienced  in  obtaining  labour  will  be  obvi- 

ated, and  in  this  connection  it  is  satisfactory  to  note 
that  a  good  supply  has  recently  been  forthcoming. 
"We  understand  that  the  unissued  capital  of  the 

Tyndrum  Lead  &  Zinc  Mines,  Limited,  amounts  to 
/22,000.  and  we  consider  that,  if  this  be  placed,  it  will 
provide  ample  funds  for  the  necessary  additions  and 
improvements  in  the  mill,  the  construction  of  a  storage 
dam  for  water,  the  installation  of  an  air-compressing 
plant,  the  development  of  the  mine,  and  the  provision 
of  additional  housing  accommodation,  etc. 

"  The  property  possesses  natural  advantages  to  a  very 
marked  degree,  and  the  fact  that  pumping  and  wind- 

ing expenses  can  be  entirely  eliminated  to  a  maximum 
depth  of  about  1,000  ft.  by  adit-level  development,  is 

an  economic  feature  of  the  greatest  importance.  The 
lode  is  of  great  strength  and  persistence,  of  proved 
productiveness,  and  is  only  partly  developed.  There 
is  every  reason,  in  our  opinion,  to  anticipate  that  the 
results  of  further  systematic  development  will  prove 
satisfactory,  and  that  they  will  ultimately  justify  the 
erection  of  a  mill  of  far  greater  capacity.  The  prox- 

imity of  the  railway  makes  the  disposal  of  the  tailings 
an  assured  profitable  proposition.  We  know  of  no 
British  mine  to  which  the  same  advantages  apply  to 
such  a  degree,  and  consider  that  the  success  of  the 
undertaking  is  virtually  assured  if  the  programme  we 

have  outlined  above  is  adopted." 
Tincroft  Mines. — The  operations  of  this  company, 

which  works  the  well-known  tin  mine  at  Carn  Brea, 
Cornwall,  have  continued  to  result  in  a  loss  In  the 
half-year  ended  June  30  last  16,931  tons  of  lode  stuff 
was  crushed  for  a  yield  of  136  tons  of  black  tin,  the 
average  extraction  being  18  1b.  per  ton.  (In  the  pre- 

ceding half  year  15,849  tons  was  milled,  and  the  yield 
was  20' 3  lb.  per  ton).  The  average  price  realized  was 
/36  higher  than  before  at  nearly  £\96  per  ton,  while 
working  costs  averaged  47s.  8d.,  against  48s.  per  ton. 
The  loss  for  the  six  months  was  /2,466,  as  compared 
with  ;^3,484  for  the  second  half  of  1919  and  ;^12,461 
for  the  first  half  of  that  year.  The  report  of  the 
general  manager,  W.  Thomas,  shows  that  555  ft.  of 
development  work  was  done.  The  directors  announce 
that  "owmg  to  existing  prices,  practically  all  develop- 

ment has  had  to  be  suspended,  in  spite  of  the  fact  that 
at  the  bottom  of  the  mine  a  good  section  of  ground  is 

only  waiting  funds  in  order  to  be  opened  up." 
Bisichi  Tin. — Last  year's  output  of  this  Nigerian 

alluvial  tin  mining  company  was  199^  tons,  as  com- 
pared with  275  tons  in  1918,  the  reduction  having  been 

due  to  labour  shortage.  In  their  annual  report  the 
directors  state  that  the  native  labour  situation  has 

steadily  grown  worse  ;  they  attribute  present  conditions 
to  the  fact  that  all  Nigerian  agricultural  products  have 
so  risen  in  value  as  to  offer  in  their  cultivation  more 

favourable  opportunities  to  the  native  than  in  his  opin- 
ion he  would  obtain  in  mining  work.  The  company's 

all-in  cost  of  production  last  year  was  ;^151  per  ton,  as 

against  £130  in  1918,  but  the  tin  concentrate  sold  real- 
ized /242.  16s.  per  ton  as  against  /219.  10s.  per  ton. 

The  net  profit  was  /20,139  (against  /24,043),  and  a 
dividend  of  2s.  per  share  (against  2s.  6d.)  has  been 
paid,  absorbing  i;20,000. 
New  Jagersfontein  Mining  and  Exploration. — 

This  company,  which  operates  the  Jagersfontein  dia- 
mond mine  in  the  Orange  Free  State,  and  is  commonly 

called  "Jagers"  for  short,  has  shared  in  the  prosperity 
which  has  been  enjoyed  by  the  principal  diamond  pro- 

ducers the  last  year  or  two.  The  export  for  the  twelve 
months  ended  March  31,  1920,  shows  that  the  quantity 
of  ground  washed  was  1,768,127  loads,  as  compared 
with  1,948,799  loads  in  1918-19,  but  the  number  of 
carats  of  diamonds  produced  was  147,039^,  against 
142, 313^,  the  average  yield  per  hundred  loads  being 
9  42  against  8  72.  W.  J.  Pitchford,  the  general  mana- 

ger, in  his  annual  report,  shows  that  13,995  ft.  of  de- 
velopment, all  in  blue  ground,  was  done  during  the 

year,  and  that  at  the  crushing  plants  1153%  of  reef 
was  sorted,  as  against  703%  in  the  previous  year.  The 
introduction  of  the  eight  hour  shift,  back  pay ,  increased 
wages,  benefit  society,  bonuses,  and  further  increases 
in  cost  of  stores,  added  to  the  expenditure  during  the 
year.  Nevertheless,  the  profit  and  loss  account  shows 
a  credit  balance  of  {IZH. 572,  which  compares  with  a 
profit  of  £;375.224  for  1918-19.    Dividends  amounting 

tol2s  6d.  persharehavebeen paid, absorbing £'531, 250, 
as  against  8s.  per  share  for  1918-19. 
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EDITORIAL 
ON  another  page  we  publish  an  extensive 

description  of  the  iron  ore  deposits  on 

Yampi  Sound,  off  the  north-west  coast  of  West 
Australia.  These  deposits  are  now  being  ex- 

amined on  behalf  of  the  Queensland  Govern- 
ment. How  the  necessary  capital  to  develop 

these  deposits  will  be  raised  is  at  present  a 
question  which  cannot  be  answered. 

THE  Indian  Government  is  establishing 

a  School  of  Mines  and  Geology  at  Dhan- 
baid,  in  the  midst  of  the  coal-mining  district 
of  Bihar  and  Orissa.  Applications  are  invited 
for  the  post  of  Principal  and  Senior  Professor 

of  Mining,  and  should  be  addressed  to  the  Rev- 
enue Secretary  at  the  India  Office,  Westmin- 
ster. While  writing  of  Indian  mining  studies, 

it  is  opportune  to  mention  that  a  Mining  and 
Metallurgical  Society  has  been  formed  on  the 
Kolar  goldfield.  It  seems  late  in  the  day  to 
take  such  a  step,  but  it  is  evidently  the  desire 
of  the  controUersof  the  Indian  gold  minesto  en- 

courage discussion  of  the  problems  arising 
out  of  increased  costs  and  deeper  mining. 

WE  have  said  on  more  than  one  occasion 

that  theorists  in  world-making  and  the 
formation  of  ore  deposits  confine  their  atten- 

tion almost  entirely  to  petrology,  and  do  not 
study  physical  laws  or  take  advantage  of  the 
results  of  the  researches  of  metallurgists  and 
metallographists.  From  this  point  of  view 

attention  may  be  drawn  to  a  paper  by  Profes- 
sor Carpenter,  presented  at  the  recent  meeting 

of  the  Institute  of  Metals,  dealing  with  certain 
phenomena  in  connection  with  recrystallization 

after  subjection  to  pressure  and  heat.  We  de- 
fer comment  until  next  month,  when  the  ques- 
tion will  arise  in  discussing  Dr.  Morrow  Camp- 

bell's paper  to  be  read  at  the  next  meeting 
of  the  Institution  of  Mining  and  Metallurgy. 

IN  the  August  issue,  attention  was  drawn 
to  a  bundle  of  absurdities  written  in  an 

American  book  about  Mr.  H.  C.  Hoover's 
activities  at  Broken  Hill.  An  equally  ridicu- 

lous story  connected  with  mining  appears  in, 
of  all  places,  the  Engineering  and  Mining 
Journal,  where  an  E.  D.  Ward,  in  the  issue 

of  September  19,  writes  a  page  of  notes  head- 

ed "  Tin  a  Much-Maligned  Metal."  We  won- 
der which  of  the  eight  editors  of  our  contem- 

porary allowed  his  judgment  to  go  visiting 
when  he  accepted  this  article.  To  begin  with, 
what  makes  the  author  think  that  tin  is  a  much- 

maligned  metal  ?  He  goes  on  to  tell  his  read- 
ers that  tin  plate  is  sheet  iron  covered  with  a 

solution  of  tin,  and  that  a  tin  can  does  not 
even  resemble  the  metal  whose  name  it  has 

appropriated.  He  says  that  tin  is  found  in 
the  British  Isles,  chiefly  in  Wales  and  Corn- 

wall. According  to  his  information,  shortly 
before  the  war  the  Germans  set  up  large 
foundries  in  England  for  dealing  with  old  tin 
cans ;  also  that  they  offered,  at  the  same 
period,  double  the  market  price  for  wolfram 
concentrates.  As  Professor  Moriarty  said^ 

"  Dear  me  !  Mr.  Sherlock  Holmes,  dear  me  !" 

IN  a  Letter  to  the  Editor,  published  else- where in  this  issue,  Mr.  M.  Gregory  draws 

attention  to  the  old  Cornish  looseness  of  ter- 
minology employed  in  reporting  tin  contents. 

His  specific  question  is:  What  does  a  Cornish 
mine  manager  mean  when  he  says  that  an  ore 

assays  50  to  60  lb.  tin  oxide  per  ton  "  ?  In  an- 
swer to  this  question,  a  chemist  would  say  that 

the  figure  relates  to  the  actual  contents  of  the 
theoretical  Sn02  asdetermined  by  assay.  But, 
as  a  matter  of  fact,  the  ordinary  person  would 
say  that  it  probably  denotes  the  estimated 
amount  of  tin  concentrate  obtained  on  a  van- 

ning shovel,  the  concentrate  not  being  of  de- 
finite composition  as  regards  Sn  or  SnOo, 

nor  representing  the  total  Sn  or  Sn02  in  the 
ore.  This  question  raised  by  Mr.  Gregory  is 
an  old  grievance,  which  the  scientists  and  the 
editors  have  tried  to  remove  ;  but,  unfortunate- 

ly, as  long  as  promoters,  directors,  and  engi- 
neers prefer  to  talk  in  vague  terms,  so  long  will 

Cornish  nomenclature  persist.  The  only  way 

of  conveying  an  exact  idea  of  the  nature  of  an 
ore  is  to  give  its  metallic  tin  content,  with  a 
note  of  other  minerals  associated  with  the  cas- 
siterite,  the  probable  percentage  of  recovery, 

and  the  estimated  tin  content  of  the  concen- 

trate. As  regards  terms  employed,  it  is  advis- 

able to  confine  the  use  of  the  word  "ore  "  to 
the  actual  "stuff"  mined,  and  to  refer  to  the 

products  of  concentration  as '  tin  concentrate." 
The  term  "  black  tin  "  is  seldom  used  in  the 
Magazine,  for  it  is  a  term  that  leads  to  many 
misconceptions.  In  the  first  place,  printers 

easily  confuse  it  with  "  block  tin,"  and,  second, 
except  with  outcrop  ores,  the  term  is  only  ap- 

plicable on  the  Ulcus  a  non  lucendo  principle, 
the  dark  silicates  providing  the  black  tint  and 
not  the  cassiterite.  The  loosest  of  all  Cornish 

practice  is  to  make  the  word  "  tin  "  by  itself denote  the  concentrate  caught  on  the  vanning 
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shovel.  As  for  the  word  "  cassiterite,"  this  is  a 
mineralogical  term,  and  should  seldom  be  used 
in  connection  with  dressingoperations.  Another 
term  that  is  often  misused,  equally  by  business 

menand  scientists,  is  "tin  ore."  It  reallyshould 
be  employed  only  to  denote  the  ore  as  it  occurs 
in  the  mine  or  as  it  is  subjected  to  the  first  treat- 

ment operation,  and  never  to  denote  "  tin  con- 
centrate." Yet  we  often  find  mining  engineers 

reporting  the  saleable  output  of  a  mine  as  so 

many  tons  of  "tm  ore, "and  geologists  referring 
to  the  occurrence  of  "tin  ore"  in  the  granite, 
meaning  "cassiterite."  The  foregoing  remarks 
may  serve  to  draw  attention  once  more  to  the 
necessity  for  precision  of  expression. 

IN  our  last  issue  reference  was  made  to  the 
prohibition  in  the  Transvaal  of  the  use  of 

hammer-drills  in  which  air  passing  through  the 
hollow  bit  is  used  for  clearing  the  hole,  the 
reason  for  this  step  being  that  the  external 
water  spray  is  unable  to  settle  the  dust  effici- 

ently. Some  particulars  of  the  tests  on  which 
this  decision  was  based  are  given  in  a  paper 
read  by  Mr.  H.  E.  Barrett  and  published  in 
the  Journal  of  the  Chemical,  Metallurgical, 
and  Mining  Society  of  South  Africa  just  to 
hand.  From  the  figures  given  by  Mr.  Barrett 
it  is  seen  that  the  fine  dust  as  measured  by  the 
konimeter  is  present  to  a  far  greater  extent 
than  is  considered  reasonably  safe  by  the  medi- 

cal authorities,  this  dustiness  being  especially 
noticeable  when  the  down  holes  are  deep.  The 
new  regulation  is  not  harsh  on  the  mines  or 
the  makers  of  the  drills,  for  the  alteration  from 
dry  to  wet  can  be  effected  with  little  delay  and 
at  no  overwhelming  expense.  The  cost  would, 
of  course,  be  trifling  if  by  its  means  the  phthi- 

sis levy  is  substantially  reduced.  Mr.  Barrett 
also  gave  some  results  of  tests  with  drills  using 
the  central  water  flush  which  is  operated  in  the 
usual  way  by  compressed  air.  His  figures 
showed  a  surprismgly  low  dust  content  of  the 
air,  and  if  these  are  confirmed  there  would  ap- 

pear to  be  little  reason  for  interfering  with  the 
use  of  this  class  of  machine.  He  expressed 
a  doubt,  however,  as  to  the  representative  na- 

ture of  the  tests,  and  mine  managers  will  en- 
dorse his  cautious  attitude,  for  experience  has 

undoubtedly  shown  that  there  is  more  dust  in 
the  air  than  is  advisable.  There  should  be  no 

insuperable  difficulty  in  designing  a  method  of 
introducing  high  pressure  water  free  from  air. 
In  any  case  trials  might  be  made  of  the  wave- 
transmission  drill,  particulars  of  which  were 
given  in  the  Magazine  for  June  last,  for  in  this 
machine  the  central  water  jet  is  not  actuated 
by  compressed  air. 

SUGGESTIONS  as  to  thefuture  of  London 
University  and  the  Imperial  College,  when 

coming  from  experienced  men,  are  naturally  of 
interest.  Last  month  Professor  H.  E.  Arm- 

strong gave  his  views  at  a  reunion  of  old  stu- 
dents of  the  Royal  College  of  Science,  and  they 

merit  consideration.  He  would  entirely  re- 
arrange the  courses  of  study  at  University  Col- 

lege, the  Imperial  College,  and  King's  College, 
bringing  the  physical  sciences  to  South  Ken- 

sington,the  biological  sciences  toGowerStreet, 

and  arts  and  economics  to  King's  College,  which 
might  well  be  removed  to  Kenwood.  These 
three  collegeswould  befederated  in  an  Imperial 
University  of  London,  but  each  would  be  left 
free  to  award  its  own  degrees.  It  may  be  urged 
that  these  proposals  would  involve  sweepingre- 
arrangement,  bigger  than  seems  possible  at  one 
move,  and  that  the  idea  of  federation  and  inde- 

pendence as  regards  the  conferring  of  degrees 
is  self-contradictory.  No  doubt  if  the  Imperial 
College  joined  the  present  London  University, 
some  variation  in  the  curricula  in  the  three  col- 

leges would  gradually  be  made,  so  that  the  first 

of  Professor  Armstrong'sproposalswould  come 
about  gradually,  and  this  advantage  of  his 
federation  plan  would  be  secured  by  other 
means.  On  the  other  hand,  his  second  proposal 
appears  to  involve  a  serious  element  of  weak- 

ness, for  the  University  would  soon  fall  to  pieces 
if  there  were  no  unity  of  interest  as  regards  the 
quality  of  the  degrees.  However,  his  proposals 
merit  serious  discussion,  for  thereby  some  plan 
acceptable  to  all  parties  concerned  might  be 
evolved  in  a  calmer  atmosphere  than  that  to 
which  we  are  accustomed  when  the  rivalries  of 

the  Imperial  College  and  London  University 
are  debated.  The  proposal  involving  a  con- 

sideration of  Kenwood  in  connection  with  Lon- 
don University  is  apparently  ruled  out  by  the 

Government's  ultimatum  to  the  University 
Senate  to  the  effect  that  the  decision  with  re- 

gard to  its  oflfer  of  the  Bloomsbury  site  must  be 
accepted  without  further  delay.  Indeed,  the 
Senate  has  practically  decided  on  Bloomsbury. 

Technical  and  Scientific  Societies. 
During  the  last  year  or  two  there  have  been 

changes  in  the  constitution  or  in  the  fortunes 
of  a  number  of  societies  devoted  in  greater  or 
lesser  degree  to  subjects  in  which  mining  en- 

gineers and  metallurgists  are  interested,  and 
there  have  also  been  suggestions  in  the  same 
direction  which  have  not  proved  acceptable. 
Proposed  amalgamations  with  other  bodies 
have  been  resisted  by  the  Canadian  Mining  In- 

stitute and  the  Australasian  Institute  of  Min- 

ing Engineers,  and  the  only  sequelae  of  the  dis- 
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cussions  have  been  the  alteration  in  the  names 
of  the  societies  by  the  addition  of  the  word 

"  metallurgy,"  so  that  the  two  societies  are  now 
known  as  the  Canadian  and  Australasian  Insti- 

tutes of  Mining  and  Metallurgy  respectively. 
At  the  same  time,  the  American  Institute  of 

MiningEngineershasbecomethe  American  In- 
stitute of  Mining  and  Metallurgical  Engineers. 

In  this  way  the  societies  interested  in  non- 
ferrous  metals,  their  mining  and  extraction, 
have  come  into  line  as  to  their  names  with  the 

Institution  of  Mining  and  Metallurgy,  which, 
though  not  the  oldest,  may  be  regarded  as  the 
society  that  has  the  widest  scope  and  sphere  of 
interest  and  influence.  For  ourselves,  we  did 

not  see  any  great  reason  for  making  these  altera- 
tions in  title,  but  many  have  held  that  the  inclu- 

sion of  a  reference  to  metallurgy  serves  to  em- 
phasize the  fact  that  the  membership  of  the 

societies  is  among  technical  men,  and  that  their 
objects  are  not  political  or  social,  or  connected 
with  trade  or  the  Stock  Exchange. 

The  position  of  the  South  African  societies 
continues  to  cause  considerable  anxiety  among 
their  faithful  supporters.  It  is  probable  that  the 

schemeforbringingthem  under  one  roof,asout- 
lined  in  the  Magazine  for  July,  will  test  the  ear- 

nestness of  the  technical  man  in  South  Africa. 

If  the  necessary  funds  can  be  readily  raised, 
all  will  be  well ;  but,  if  not,  the  organization  or 
even  the  existence  of  the  several  societies  will 

come  up  for  discussion  without  any  possibility 
of  delay.  Two  incidents  have  served  to  draw 
attention  to  this  matter  once  more.  In  the  first 

place.themeetingof  the  South  African  Institute 
of  Engineers,  at  which  Mr.  James  Whitehouse 
delivered  his  presidential  address, wasattended 
by  only  eighteen  members.  Secondly,  at  the 
annual  meeting  of  the  Chernical,  Metallurgical, 
andMiningSociety,alongdiscussion  took  place 
on  this  subject,  one  of  the  most  serious  points 

mentioned  being  the  too-general  habit  of  presi- 
dents to  lose  all  interest  in  the  society  and  its 

welfare  after  they  had  passed  the  chair.  It  can- 
not be  said  that  the  papers  read  at  the  meet- 

ings lack  interest.  The  difficulty  appears  to  be 
to  induce  members  to  write  themand  other  mem- 

bers to  listen  to  and  discuss  them.  It  has  been 
said  that  Rand  practice  has  settled  down  to  a 
standard,  and  that  there  are  no  modifications, 
improvements,  or  new  ideas  to  discuss.  It 
might  be  more  correct  to  say  that  financial  and 
labour  conditions  do  not  encourage  expenditure 
on  innovations.  As  a  matter  of  fact,  there  was 
never  such  need  to  seek  cheaper  and  more 
effectiveways  of  conducting  miningoperations. 

In  England  the  only  scientific  or  technical 
society  that  is  showing:  signs  of  decay  is  the 

British  Association.  It  is  nearly  ninety  years 
since  this  society  was  founded  for  the  purpose 

of  bringing  theclaims  of  science  before  the  pub- 

lic. The  idea  was  to  hold  a  week's  meeting 
every  year  in  some  centre  of  population  in  order 
to  sow  scientific  seed  among  the  industries,  as 
well  as  to  afford  amateurs  the  opportunity  of 
rubbing  shoulders  with  the  big  lions.  In  later 
years, afterthe  establishment  of  other  and  more 
specialized  societies  and  of  scientific  journals, 
the  meetings  partook  rather  of  the  nature  of 
pleasant  conversazioni  or  excursions,  though 
sometimes  they  afforded  a  belligerent  professor 
the  opportunity  of  slaughtering  his  opponent  in 
public  or  the  theatrical  professor  to  enunciate 

some  thesis  that  made  his  hearers'  blood  cur- 
dle. At  the  present  time  the  chief  function  of 

the  meetings  has  partly  disappeared  owing  to 
science  having  been  popularized  in  many  other 
ways,  and  public  forums  for  dispute  having 
been  provided  by  the  daily  press ;  while  the 

efficiency  of  the  programmes  has  been  weak- 
ened by  the  multiplication  of  sections  and 

superabundance  of  material.  It  must  be  con- 
fessed that  proper  supervision  of  the  quality 

of  the  papers  is  not  always  exercised,  and  that 

a  large  number  of  poor  papers,  either  studious- 
ly vague  or  consisting  of  re-hashes,  make  their 

way  into  the  transactions.  It  may  be  hoped 
that  the  present  agitation  for  a  reformation  of 
the  methods  of  the  British  Association  may 
bear  some  fruit. 

Peru  and  Chile. 

The  average  man  knows  little  or  nothing  of 

the  causes  for  the  present  unrest  in  the  rela- 
tions of  Peru  and  Chile,  or  why  there  are  so 

many  delays  and  difficulties  in  connection  with 

taking  a  plebiscite  as  to  the  political  owner- 
ship of  the  provinces  of  Tacna  and  Arica, 

which  are  at  present  under  Chilean  control. 
This  matter  can  be  best  explained  by  refer- 

ence to  the  history  of  this  part  of  South 
America. 

It  is  about  400  years  ago  since  Spanish 
armies  under  Pizarro  took  possession,  first  of 

Peru,  and  afterward  of  Chile.  These  coun- 
tries were  at  that  time  under  the  control  of  the 

Incas,  whose  capital  was  Cuzco,  and  who  had 
brought  the  neighbouring  races  under  their 
control  and  established  a  very  fair  degree  of 
civilization.  The  Spanish  settlers  in  Peru 
treated  with  respect  the  better  classes  of  the 
conquered  nations,  and  to  some  extent  the  two 
races  have  intermingled  ;  but  in  the  more  in- 

accessible regions  the  aborigines  were  largely 
left  to  themselves,  with  the  result  that  centur- 

ies of  Spanish  oppression  caused  a  general  de- 
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terioration.  On  the  other  hand,  the  Spanish 
settlers  in  Chile  mixed  with  the  native  more 

freely,  so  that  the  races  have  combined  in- 
to one.  The  Spanish  occupation  continued 

unchecked  until  the  latter  part  of  the  eighteenth 
century,  when  both  settler  and  native  could  no 
longer  submit  to  the  exactions  of  Spain,  The 
first  revolt  in  Peru,  in  1780,  did  not,  however, 
succeed,  but  the  cruelties  committed  by  the 
Spaniards  in  its  suppression  sowed  the  seeds 
for  other  and  more  determined  efforts.  A 

second  rebellion  in  1810  was  equally  unsuc- 
cessful, and  in  the  same  year  a  rising  took 

place  in  Chile,  which  shared  the  same  fate. 
Release  of  the  Pacific  states  came  eventually 
from  the  Argentine  republic,  which  had  pre- 

viously overthrown  the  power  of  Spain.  In 
1817  the  Argentine  general,  San  Martin,  to- 

gether with  a  number  of  Chilean  refugees, 
crossed  the  Andes  into  Chile  and  took  the 

Spanish  army  of  occupation  by  surprise.  Thus 
the  Chilean  republic  was  established,  with 

O'Higginsas  first  president.  Afterward,  San 
Martin  and  O'Higgins,  aided  by  British  naval 
officers,  proceeded  to  Peru,  as  also  did  General 
Bolivar,  one  of  the  liberators  of  Colombia,  with 
the  result  that  in  1824  the  Spanish  hold  on 
Peru  was  broken,  and  the  last  link  between 
Spain  and  South  America  was  severed. 

The  boundaries  of  the  new  republics  were 
not  in  any  important  way  different  from  those 
of  the  old  Spanish  provinces,  but  Peru  was 

split  into  two  parts,  the  Peruvian  republic  con- 
sisting of  the  Spanish  Lower  Peru,  while 

Upper  Peru  was  reconstituted  as  Bolivia,  so 
named  after  Bolivar,  its  deliverer.  The  old 
boundary  between  Chile  and  Peru  had  never 

been  exactly  defined,  because  it  was  a  no- 

man's-land,  a  rainless  desert  supposed  to  be  of 
no  value.  This  desert,  which  has  since  be- 

come famous  under  the  names  of  Tarapaca 
and  Atacama,  has  proved  the  cause  of  sad  strife 
between  two  nations  which  should,  considering 
their  history,  have  lived  in  peace.  At  the  time 
of  the  foundation  of  the  republics,  the  southern 
boundary  of  Peru  was  at  Tocapilla,  at  the 
22nd  degree  of  latitude,  and  thus  the  province 
of  Tarapaca  came  within  its  limits.  At  the 
same  time  the  northern  Chilean  boundary  was 
assumed  to  be  the  25th  degree  of  latitude,  the 

line  passing  through  Paposo.  The  region  be- 
tween these  two  parallels  of  latitude  consisted 

of  the  province  of  Atacama,  and  was  given  by 
the  New  Peru  to  the  new  state  of  Bolivia  as  a 

means  of  access  to  the  sea.  For  many  years 
all  went  comparatively  smoothly.  Peru  was 
peacefully  inclined,  but  its  rulers  made  a  mess 
of  finance.     Chile  showed  a  more  progressive, 

and  also  a  more  aggressive,  spirit.  No  dis- 
pute would  have  arisen  about  boundaries, 

however,  had  the  guano  and  nitrate  deposits  in 
the  deserts  never  been  discovered.  The  Chile- 

ans first  recognized  the  value  of  these  natural 
resources,  and  with  the  aid  of  English  money 
led  in  the  development  of  the  deposits.  Step 

by  step,  they,  so  to  speak,  annexed  the  de- 
posits in  Atacama  without  consulting  Bolivia, 

who  was  in  any  case  too  weak  militarily  to  ex- 
postulate.    In  1866,  Chile  took  advantage  of  a 

Map  showing  Position  of  Disputed  Provinces. 

war  between  Spain  and  the  South  American 
republics  to  negotiate  a  treaty  with  Bolivia, 
according  to  which  the  Chilean  boundary  was 

moved  northward  to  latitude  24°S,  and  at  the 
same  time  Chile  was  given  favourable  terms 

in  regard  to  export  duties.  Subsequently  un- 
der this  treaty  Chile  obtained  all  sorts  of  con- 

cessions, the  terms  of  which,  being  difficult  to 

interpret  or  fulfil,  led  to  all  sorts  of  complica- 
tions. It  is  commonly  said,  and  is  probably 

true,  that  the  Chilean  politicians  fooled  the 
shallow-pated  Bolivian  dictator  to  a  limitless 
extent  over  this  matter.  In  1879  things  came 
to  a  crisis,  and  Bolivia  called  on  Peru  for  aid 
in  combatmg  the  demands  of  Chile.  Thus  was 
precipitated  a  fierce  and  relentless  war  between 
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Chile  and  Peru.  For  four  years  the  struggle 

was  bitter,  and  Chile's  campaign  in  Peru  was 
characterized  by  wild  rapine  and  murder. 
When  peace  was  finally  declared,  in  1883,  the 
provinces  of  Tarapaca  and  Atacama  were 
ceded  to  Chile,  while  the  provinces  of  Arica 
and  Tacna  were  provisionally  taken  over  by 
Chile,  their  ultimate  political  disposal  being 
left  for  decision  by  plebiscite  at  some  future 
date.  This  plebiscite  has  never  come  to  pass, 
and  cartographers  have  tacitly  marked  the  two 

provinces  as  belonging  to  Chile.  The  keen- 
ness of  President  Wilson  for  a  League  of  Na- 
tions prompted  the  Peruvians  to  renew  their 

pleas  to  the  United  States  Government  for  a 
consideration  of  their  case,  but  they  have  met 
with  as  little  success  as  they  did  when  they 
approached  Presidents  Garfield,  McKinley, 
and  Roosevelt.  Chile  has  agreed,  with  how 
much  good  faith  it  is  impossible  to  say,  to  hold 
theplebiscitewithoutdelay.butat  thesametime 
is  taking  active  steps  to  remove  forcibly  or  to 
frighten  away  as  many  Peruvians  as  possible 
from  the  two  provinces  in  question.  That  is 
the  present  state  of  affairs.  What  is  to  be  the 
upshot  of  it  all,  we  do  not  care  to  say  ;  but 
those  who  have  read  the  foregoing  outline  of 

Chilean-Peruvian  history  may  make  a  shrewd 
guess  of  the  Chilean  idea. 

The  Royal  School  of  Mines  Register. 

The  long-promised  revised  edition  of  the 
Register  of  the  Associates  and  Old  Students 
of  the  Royal  School  of  Mines  was  published 
in  August,  and  the  committee  who  had  the 
matter  in  hand  are  to  be  thanked  for  providing 
the  public  with  such  a  useful  record  of  mining 
engineers  and  metallurgists  who  have  received 
their  training  at  South  Kensington.  In  par- 

ticular, Messrs.  E.  B.  Lighthill,  Ernest  R. 
Woakes,  S.  J.  Speak,  and  E.  T.  McCarthy 
deserve  mention  for  their  really  arduous  la- 

bours in  collecting  all  this  information.  It  is 
to  be  hoped  that  the  committee  will  be  able  in 
future  to  keep  abreast  with  these  records  year 
by  year,  and  to  induce  each  student  as  he 
leaves  the  School  to  keep  constantly  in  touch 
with  his  fellow  associates.  Too  many  old  stu- 

dents are  indifferent  in  these  matters,  appar- 
ently considering  that  no  advantage  will  accrue 

to  them  by  publishing  their  records.  From 

their  own  selfish  point  of  view,  they  may,  per- 
haps, be  right  in  keeping  themselves  to  them- 

selves. On  the  other  hand,  this  lack  of  esprit 
de  corps  reacts  on  the  School  when  its  inter- 

ests and  position  are  at  stake.  The  School 
has  had  many  fights  for  due  recognition,  even 
for  existence,  in  days  gone  by,  and,  to  change 

the  metaphor,  the  end  of  the  furrow  is  not  yet 
in  sight.  The  Association  of  Old  Students  has 

done  well  at  this  juncture  to  publish  the  Regis- 
ter ;  it  will  have  some  influence  on  what  is 

hoped  to  be  the  final  decision  as  to  the  status 
of  the  School.  The  only  pity  is  that  more  old 

students  did  not  respond  to  the  committee's 
invitation,  repeated  over  and  over  again.  The 
influence  of  which  we  speak  would  have  been 
substantially  increased  had  all  the  living  as- 

sociates responded  as  in  duty  bound. 
Readers  will  remember  that  the  first  edition 

of  the  Register  was  published  in  1896.  With 
this  was  incorporated  a  history  of  the  Royal 
School  of  Mines  and  the  Royal  College  of 
Science,  together  with  illustrated  biographical 

notices  of  the  professors,  written  by  Mr.  Theo- 
dore G.  Chambers.  This  volume  is  now  scarce 

and  correspondingly  valuable.  That  we  prize 
our  copy  highly  may  be  judged  by  the  fact  that 
we  do  not  keep  it  in  the  office,  for  fear  some 
visitor  may  be  smitten  by  an  uncontrollable 
desire  to  break  the  tenth  commandment,  or 

even  the  eighth.  The  second  edition  now  pub- 
lished contains  another  history  of  the  School, 

written  by  Miss  Margaret  Reeks,  a  lady  who 
combines  the  two  qualifications  for  the  work, 

first  of  being  an  expert  mineralogist,  and  sec- 
ond of  being  the  daughter  of  the  first  registrar 

of  the  School,  the  late  Mr.  Trenham  Reeks. 
Her  history  covers  much  the  same  ground  as 

Mr.  Chambers',  but  it  is  not  so  full  of  techni- 
cal detail  and  contains  a  greater  number  of 

human  touches  and  references  to  the  lighter 
side  of  college  life.  Her  pen  pictures  of  the 
professors,  recording  their  difficulties  and  their 
characters,  throw  much  light  on  the  reasons  for 

a  great  variety  of  events.  It  is  naturally  im- 
possible for  us  to  deal  in  detail  with  Miss 

Reeks'  personal  accounts  of  the  many  distin- 
guished men  who  have  been  connected  with 

the  School,  but  their  names  are  always  worth 
mentioning:  Smyth,  De  la  Beche,  Forbes, 
Andrew  Ramsay,  Hunt,  Murchison,  and  Percy, 

in  the  early  days  ;  and  Le  Neve  Foster,  Rob- 
erts-Austen, Bennett  Brough,and  Judd,  in  the 

middle  era.  All  mining  engineers  should  read 

this  history  for  themselves.  As  for  the  profes- 
sors still  with  us,  Gowland,  Frecheville,  Trus- 

cott,  Cooke,  Cullis,  Carpenter,  and  Merrett,  a 
future  historian  will  record  their  good  work. 

It  should  be  mentioned  that  the  Register  is 
published  by  the  Association  of  Old  Students, 
and  is  on  sale  at  the  Bookstall  of  the  Imperial 
College  Union,  Prince  Consort  Road,  South 

Kensington,  the  price  to  members  of  the  As- 
sociation being  15s.  and  to  others  20s.,  in  both 

cases  post  free. 
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Introduction. — The  threatened  coal  strike 

has  been  postponed,  and  the  men's  leaders, 
finding  that  the  Government  would  not  give 
way,  are  now  advising  the  acceptance  of  the 
terms  that  are  put  forward  by  the  Government 
and  the  coal-owners.  The  miners  evidently 
agree  with  the  general  public  that  prices  and 
costs  must  not  be  allowed  to  go  higher.  In 
financial  and  industrial  circles,  high  prices  and 

taxation  are  causing  much  anxiety,  for  it  is  be- 
ing found  that  customers  abroad  cannot  afford 

the  prices  charged  here  for  manufactured  goods. 
The  labour  trouble  at  Broken  Hill  appears  to 

be  at  an  end.  At  any  rate  the  mine-owners 
have  accepted  the  award  of  the  tribunal  ap- 

pointed by  the  Government  and  are  preparing 
to  start  work  again  ;  but  no  word  has  yet 
been  received  that  the  men  have  agreed  to  the 
terms. 

Transvaal. — The  benefits  accruing  to  pros- 
perous mines  from  the  gold  premium  are  char- 

acteristically demonstrated  by  the  results  at 
New  Modderfontein  duringtheyear  ended  June 
30  last.  Theprofitatparvaluewas^l,029,188, 

and  the  additional  profit  arising  from  the  pre- 
mium was  ;^464,657,  representing  an  increase 

of  no  less  than  45%.  One  of  the  notable  fea- 
tures of  work  at  this  mine  is  that  the  milling  re- 
turns are  higher  than  are  called  for  by  the  esti- 
mate of  reserves.  For  the  last  three  years  the 

reserve  has  been  reported  at  about  9  million 
tons,  averaging  8i  dwt.,  while  the  yield  per  ton 
milled  has  been  over  10  dwt.  The  reason  is 

that  current  development  is  opening  up  ore  of 
higher  value  than  the  average  of  the  reserve, 

and  that  mining  operations  are  based  on  the  re- 
sults of  current  development.  Moreover,  it  is 

stated  that  the  actual  results  of  mining  have 

shown  the  ore  to  have  been  of  higher  gold  con- 
tent than  originally  estimated. 

The  developments  at  Modder  East  continue 
to  give  favourable  results.  During  the  year 
ended  June  30  last,  the  total  footage  sampled 
was  17,635  ft.,  of  which  58%  was  payable, 
averaging  167  dwt.  per  ton  over  26  in.  The 
best  results  appear  to  have  been  obtained  at  the 
old  Cloverfield  shaft,  though  the  ore  developed 
from  the  two  shafts  sunk  in  the  new  ground  is 
not  far  short  of  the  same  value.  The  ore  re- 

serve was  estimated  on  June  30  at  1,755,400 
tons,  averaging  7i  dwt.  over  55  in.,  or  just 
double  the  figures  a  year  ago.  As  already  re- 

ported in  these  columns,  milling  commenced  in 
April  at  the  Apex  plant,  7  miles  away.  The 
provision  of  a  mill  on  the  spot, either  neworsec- 

ond-hand,  with  a  monthly  capacity  of  40,000 
tons,  is  being  considered  by  the  board. 

Two  years  ago  the  developments  at  Con- 
solidated Main  Reef  were  giving  poor  results, 

and  much  anxiety  was  felt  as  to  the  future  of 
the  mine.  The  results  during  the  year  ended 
June  30  last  have  been  much  moreencouraging, 

and  high-grade  ore  has  been  discovered  in  the 
bottom  levels  both  east  and  west  of  No.  3  auxili- 

ary incline  shaft.  Mr.  E.  H.  Clifford,  the  con- 
sulting engineer,  states,  however,  that  develop- 

ment will  have  to  be  continued  on  the  present 
increased  scale  for  some  time  in  order  to  put 
the  mine  in  a  sound  position. 

The  West  Rand  Consolidated,  one  of  the 
Albu  group,  has  been  in  a  tight  corner  for  funds 
for  some  time,  as  already  recorded.  In  order  to 
strengthen  the  financial  position,  the  General 

Mining  and  Finance  Corporation  has  under- 
taken to  advancemoney  up  to  ;^100,000  at8i%. 

This  loan  takes  precedence  of  the  debentures, 
and  redemption  of  and  interest  on  the  latter  are 
to  be  suspended  for  three  years.  The  company 
has  a  share  capital  of  nearly  two  millions,  on 
which  only  one  dividend  was  paid,  3*%,  in 
1909.  The  property  is  large,  but  the  ore  is  of 
low  grade,  and  much  development  has  to  be 
done  in  order  to  maintain  reserves. 

Last  month  we  recorded  the  destruction  by 
fire  of  the  surface  plant  at  Knights  Deep. 
The  directors  have  since  decided  to  close  the 
mine.  This  mine  was  of  very  low  grade,  but 
as  the  stopes  were  wide,  operations  could  be 

carried  on  comparatively  cheaply  until  recent- 
ly, though  the  cost  of  pumping  v/as  consider- 

able. There  has  been  much  caving  lately, 
and  many  of  the  best  stopes  were  thereby 
rendered  inaccessible.  It  is  not  likely  that  any 

reopening  will  ever  be  possible.  Probably  the 
company  will  be  liquidated  and  the  assets 
distributed. 

Diamond-drilling  has  been  commenced  un- 
der the  auspices  of  the  Coronation  Syndicate 

on  Farm  Luipaardsvlei  No.  10,  adjoining 
Randfontein  on  the  south  in  the  Far  West 
Rand.  This  farm  must  not  be  mistaken  for 
that  of  the  same  name  on  the  outcrop  of  the 
reef  farther  north  between  Randfontein  and 

Roodepoort.  The  continuation  of  the  reefs 
south  of  Randfontein  has  always  provided  a 

geological  puzzle,  owing  to  disturbed  outcrops, 
the  covering  of  dolomite  and  other  later  rocks, 
and  the  incidence  of  the  Witpoortje  fault.  A 
number  of  bores  were  sunk  on  Luipaardsvlei 
No.  10  some  years  ago,  but  the  results  were 
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negative.  It  is  believed  that,  with  the  know- 
ledge of  the  region  since  obtained,  the  new  bore 

is  more  likely  to  meet  with  success. 

South- West  Africa. — A  company  called 
GoabebTins,  Ltd.,  has  been  formed  locally  to 
acquire  tin  ground  in  the  Karibib  district  of 
South-West  Africa. 

Congo  State.— There  has  been  a  strike 
at  the  Union  Minifere  mines,  and  smelting  was 
stopped  for  a  month.  Work  is  now  being 
resumed. 

Nigeria. — The  latest  step  of  Levers  to  obtain 
control  of  Nigerian  trade  is  the  offer  to  the 

African  &  Eastern  Trade  Corporation  to  pur- 
chase large  blocks  of  shares.  This  corporation 

a  year  or  two  ago  secured  large  holdings  in 

Swanzy's  and  Miller's,  two  of  the  chief  traders 
in  Nigeria  and  the  Gold  Coast,  but  its  interests 
are  by  no  means  confined  to  this  part  of  Africa. 
As  regards  the  issue  of  debentures  by  the  Tin 
Areas  of  Nigeria  to  some  undisclosed  party, 
the  veil  of  mystery  has  not  yet  been  lifted. 

The  Northern  Nigeria  (Bauchi)  Tin  Mines 
company  announces  that  additional  capital 
will  be  required  in  order  to  complete  the 
hydro-electric  power  installation.  The  cost 
of  the  installation  and  of  the  mine  equipment 

has  been  greater  than  originally  estimated,  ow- 
ing to  the  continued  rise  in  the  cost  of  labour, 

material,  and  transport.  The  amount  required 
will  be  nearly  ;^200,000.  The  directors  have 
not  decided  how  to  raise  this  amount,  but 

probably  it  will  be  done  by  the  issue  of  con- 
vertible debentures. 

The  Jos  Tin  Area  company  produced  233 
tons  of  tin  concentrate  during  the  year  ended 
July  31,  as  compared  with  267  tons  the  year 
before,  and  the  dividend  was  at  the  rate  of  5%,  as 
against  an  average  of  10%  during  the  previous 
seven  years.  The  decrease  in  yield  is  due  to 
scarcity  of  labour  and  the  increased  clay  con- 

tent of  the  alluvium.  As  the  end  of  the  pro- 
perty is  within  m.easurable  sight,  the  directors 

are  in  negotiation  for  other  ground. 
Australia.  —  The  Government  tribunal 

that  has  the  Broken  Hill  labour  question  in 
hand  has  issued  its  report.  The  underground 
men  are  offered  a  44 -hour  week  instead  of  48 
hours,  and  the  day  pay  is  to  be  raised  from 
13s.  to  15s.  as  compared  with  20s.  demanded. 
The  mine-owners  have  agreed  to  this  award, 
but  at  the  time  of  writing  no  word  has  been 
received  as  to  whether  the  terms  are  acceptable 
to  the  men  or  not. 

It  was  announced  some  months  ago  that  the 

Broken  Hill  Proprietary  would  require  addi- 
tional capital  to  keep  pace  with  the  great  ex- 

pansion of  its  iron  and  steel  business  at  New- 

castle, New  South  Wales.  A  circular  has  this 
month  been  issued,  giving  an  outline  of  the 

scheme  as  finally  settled.  Another  blast-fur- 
nace is  to  be  erected,  bringing  the  number  up 

to  four,  together  with  the  necessary  coke 

ovens  ;  also  a  by-product  plant  for  the  present 
and  new  coke  ovens,  a  duplex  steel  plant,  a 
continuous  mill  for  the  production  of  billets  and 
sheet  bars,  a  duplication  of  the  present  rod  mill, 
and  a  sulphuric  acid  plant  for  the  supply  of 

acid  used  in  the  production  of  sulphate  of  am- 
monia, and  at  the  galvanizing  plant.  In  addi- 

tion, locomotives  andother  railway  plant,  steam 
shovels,  etc.,  will  be  required  in  connection 
with  the  enlarged  output  of  ore  and  finished 

material.  The  capital  required  is  /^3, 500, 000, part  of  which  will  be  raised  by  the  issue  of 
;^1, 500,000  7%  debentures  and  420,000  £\ 
shares  at  £2.  5s.  each.  This  will  bring  in 
;;^2,400,000  ;  how  the  remainder  will  be  raised 
is  not  stated,  but  presumably  it  will  come  out 
of  current  profits. 

The  silver-lead  deposits  at  Baratta,  near 
Eukaby,  in  South  Australia,  230  miles  west  of 
Broken  Hill,  areattractingattention  once  more. 
This  district  was  worked  35  years  ago  without 

any  important  results.  Our  Melbourne  cor- 

respondent quotes  the  Government  Geologist's 
report  just  published,  from  which 'it  is  clear 
that  more  development  will  have  to  be  done 
before  any  definite  opinion  can  be  expressed 
as  to  the  prospects. 

The  control  of  the  Queensland  Government 
by  the  labour  party  has  gradually  brought  that 
State  into  an  impossible  position.  The  Premier 
was  unsuccessful  in  floating  a  loan  when  he 
was  in  this  country  recently,  and  as  a  reprisal 
he  is  now  threatening  to  raise  a  forced  loan  by 

diverting  profits  made  in  Queensland  by  Eng- 
lish companies. 

India. — The  Hyderabad  (Deccan)  Com- 
pany is  about  to  floata  subsidiary  todevelop  the 

Singareni  collieries  and  the  new  Kothagoodam 
coalfield.  Additional  capital  will  be  raised  by 
the  issue  of  debentures  by  the  new  company  ; 
these  will  be  offered  to  the  public  in  India  and 
to  shareholders  in  the  Hyderabad  (Deccan) 
Company. 

The  issue  of  ;£^1, 000,000  debentures  by  the 
Burma  Corporation  has  been  a  complete  suc- 

cess. It  will  be  remembered  that  the  whole 

of  these  debentures  were  bought  by  the  Na- 
tional Mining  Corporation.  On  this  company 

offering  them  on  sale  to  the  public  the  response 
was  ready  and  the  whole  issue  was  placed. 

Cornwall. — Our  Camborne  correspondent 

gives  particulars  of  the  purchase,  by  the  Killi- 
freth  company,  of  the  Great    Wheal    Busy 
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arsenic  mine.  This  mine  was  worked  by 

Belgians  who  all  died  during  the  war,  and 
their  trustees  offered  favourable  terms  in  rea- 

lizing the  property. 
The  Dolcoath  directors  have  issued  a  circu- 
lar foreshadowing  the  issue  of  further  capital 

for  the  purpose  of  undertaking  the  development 
of  the  North  and  South  Roskear  setts,  accord- 

ing to  the  plan  outlined  at  recent  meetings  of 
shareholders  in  the  company.  A  cross-cut  in 
the  direction  of  this  ground  is  expected  to  in- 

tersect a  number  of  lodes  that  are  worked  at 

present  in  East  Pool,  South  Crofty,  and  Tin- 
croft.  This  would  be  placed  in  such  a  position 
that  the  ore  discovered  could  be  raised  from 
the  Williams  vertical  shaft.  Up  to  the  time 
of  going  to  press,  the  business  arrangements 
whereby  an  issue  of  new  capital  could  be 
effected  have  not  been  settled. 

Devon, — The  Dartmoor  ChinaClay  Co.  has 
been  reorganized  in  order  to  provide  funds  for 
rearranging  and  expanding  the  operations. 
The  company  owns  the  Wotter  setts,  situated 
about  eight  miles  north-east  of  Plymouth  and 
adjoining  the  celebrated  Lee  Moor  pits.  The 
china  clay  is  at  present  produced  on  the  spot 

and  carted  by  road  to  Plymouth,  but  accord- 
ing to  the  new  plan  a  deep-level  adit  is  to  be 

driven  and  the  clay  piped  to  March  Mills,  on 

the  railway,  where  new  settling  and  drying  out- 
fits will  be  established.  Mr.  J.  M.  Coon  has 

reported  on  the  project,and  Mr.  Stephen  Vivian 
is  one  of  the  directors. 

While  writing  of  Dartmoor  china  clay,  it 
may  be  recorded  that  the  property  and  plant 
of  the  China  Clay  Corporation  at  Redlake, 
north  of  Ivybridge,  is  to  be  offered  by  auction 
this  month  by  order  of  the  Court.  This  com- 

pany started  under  excellent  auspices,  and  why 
this  end  should  come  has  not  been  made  clear. 

Oil  in  England. — The  Government  Petro- 
leum Department  has  issued  a  statement  giv- 

ing information  as  to  oil-drilling  operations 
during  1920.  The  Ironville  (Derbyshire)  bore 
No.  1  has  been  sunk  1,050  ft.  to  a  depth  of 

3,630  ft.,  at  which  point  sand  in  the  Carbonif- 
erous Limestoneseries  wasencountered, giving 

indications  of  oil.  Ironville  No.  2  was  sunk 
436  ft.  to  4,006  ft.  At  Hardstoft  the  natural 
overflow  continues  steady  at  7  barrels  per  day. 
The  Heath  bore  is  down  to  3,758  ft.  and  is 
close  to  the  Carboniferous  Limestone.  Much 

caving  has  occurred  in  the  shales,  and  cemen- 
tation has  been  necessary.  At  Brimington  the 

bore  is  in  the  Limestone  shales.  The  Reni- 
shaw  bore  is  suspended,  as  the  necessary  tools 
have  not  come  to  hand.  The  Ividgway  bore 
has  been  abandoned  owing  to  the  large  flow  of 

water  in  the  Limestone,  The  Apedale  (Staf- 
fordshire) bore  has  been  abandoned,  and  a  new 

bore  is  to  be  sunk  on  another  site  nearby.  At 
Werrington,  also  in  Stafford,  loss  of  tools  has 
caused  great  delay.  At  West  Calder  (Scot- 

land) the  bore  is  down  to  3,844  ft.,  and  at 
3,705  ft.  a  slight  show  of  oil  was  encountered. 

The  D'Arcy  bore,  also  in  Scotland,  is  down 
724  ft.  Progress  has  been  slow  owing  to  diffi- 

culties arising  from  a  crooked  hole. 
Canada.  —  Our  Toronto  correspondent 

sends  some  particulars  of  the  terms  offered  by 
British  financiers  for  the  supply  of  additional 
capital  to  develop  the  Davidson  Consolidated 
property  at  Porcupine.  The  terms  involve  the 
subscription  of  1,500,000  shares  at  75  cents 
per  share,  and  the  granting,  to  the  subscribers, 

of  options  on  2,000,000  vendors'  shares  at 
$rOO  and  1,000,000  at  $r25,  the  options  to 
run  for  two  years  or  until  the  first  500ton  unit 
of  plant  is  built.  It  is  said  that  some  difficulty 
is  being  experienced  in  inducing  the  holders  of 
these  shares  to  grant  the  options,  and  that  for 
this  reason  the  scheme  may  fail. 

United  States. — Gold-dredging  was  start- 
ed at  Dayton,  Nevada,  in  September.  As  long 

ago  as  1850  alluvial  gold  was  discovered  in  this 
neighbourhood, and  in  the  early  days  much  gold 
was  extracted.  The  new  venture  has  been  or- 

ganized by  the  Gold  Canyon  Dredging  Co. 
The  dredge  has  a  capacity  of  5,000  cu.  ft.  per 
day,  and  it  is  electrically  driven. 

Mexico. — The  new  Government  has  issued 
a  proclamation  that  mining  taxes  in  arrear  are 
to  be  cancelled  if  the  companies  pay  the  1920 
taxes  promptly.  It  is  believed  that  many  mines 
long  closed  down  owing  to  adverse  conditions 
will  be  reopened  as  a  result  of  this  concession. 

The  Santa  Gertrudis  company  is  about  to 
issue  ̂ 300,000  debentures,  or  short  notes, 

with  the  object  of  providing  capital  to  com- 
plete the  equipment  of  the  El  Bordo  mines 

and  to  hasten  their  development,  instead  of 

employing  current  profits. 
The  London  market  in  Mexican  gold-min- 

ing shares  has  been  galvanized  into  life  again 
by  the  discoveries  at  the  Esperanza.  Since 
we  referred  to  this  matter  last  month,  addi- 

tional announcements  have  been  made  relative 

to  developments.  In  the  first  announcement 
it  was  stated  that  for  16  ft.  on  the  5th  level  the 

ore  averaged  40  oz.  gold  and  664  oz.  silver  per 
ton  over  25  in. ;  in  the  second  that  another 
10  ft.  had  averaged  64  oz.  gold  and  577  oz. 
silver  o\  er  the  same  width  ;  in  the  third  that  a 
further  2 1  ft.  had  given  13  oz.  gold  and  397  oz. 
silver.  The  latest  cable  states  that  a  fault  has 
cut  off  the  ore.     On  the  third  level  and  in  a 
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winze  below  some  excellent  ore  has  been  found. 

These  average  2  oz.  gold  and  30  oz.  silver,  and 

more  hope  is  fixed  on  this  occurrence  for  a  large 

supply  of  profitable  ore  than  on  the  spectacular 
ore  below. 

Bolivia. — At  the  meeting  of  shareholders  in 

Aramayo  Francke  Mines,  Ltd.,  the  chairman 

gave  some  particulars  of  the  sales  during  the 
nineteen  months  ended  December  31  last,  thus 

supplementing  the  information  containedinthe 

report,  to  which  reference  was  made  m  these 

columns  last  month.  The  sales  of  tin  concen- 
trate were  4,148  tons,  and  of  wolfram  230  tons, 

together  with  large  amounts  of  copper  precipi- 
tate, silver  ore,  and  bismuth.  The  output  of 

tm  concentrate  during  this  period  was  3,332 

tons,  obtained  from  31,527  tons  of  ore  averag- 
ing 7%  tin.  The  production  of  wolfram  Avas 

suspended.  A  new  mill  is  being  built  for  the 

treatment  of  the  tin-silver  ores.  As  regards 

developments,  the  Chorolque  tin  deposit  is  now 

giving  indifferent  resuhs,  but  the  other  mines 

are  doing  well,  especially  the  Chocaya,  where 
reserves  above  water- level  have  been  proved, 

amounting  to  80,000  tons  averaging  9%  tin  and 
75  oz.  silver  per  ton. 

Spain. — The  Rio  Tinto  Company  has  issued 
the  usual  interim  report  for  the  first  half  of  the 

year.  In  this  it  is  announced  that  owing  to 

poor  trade  and  labour  troubles  no  ordinary  divi- 
dend can  be  declared  for  this  period.  ̂ ^  The 

following  is  the  directors'  statement:  "The 
European  pyrites  markets  have  not  yet  re- 

covered from  the  effects  of  the  war.  Quanti- 

ties being  consumed  are  small,  and  it  will  prob- 

ably be  many  months  before  normal  consump- 
tion is  resumed.  In  the  United  States  market 

the  production  of  native  sulphur  material  de- 
veloped during  the  war  is  taking  part  of  the 

pyrites  market,  and  such  contracts  as  can  be 
obtained  for  pyrites  are  at  very  low  prices. 
The  cost  of  coal  and  iron  used  at  the  mines  is 

still  very  high,  but  as  freights  are  receding  and 
new  sources  of  supply  are  being  tapped,  the 
directors  look  to  a  reduction  next  year  in  the 

present  very  high  costs  of  materials.  The 
labour  situation  in  Spain  generally  has  been 

and  is  Very  unsatisfactory.  The  world-wide 
disturbance  in  labour,  based  to  a  great  extent 
on  foreign  and  political  intervention,  isthechief 
source  of  trouble.  For  more  than  two  months 

the  company's  operations  have  been  almost  at 
a  standstill.  Till  then  its  workmen  were  fairly 
satisfied,  as  it  was  supplying  essential  foods  at 
pre-war  prices,  and  during  tlie  last  few  years 
had  greatly  improved  social  and  general  con- 

ditions of  life  and  had  modernized  housing. 
The  men  recently  applied  for  increased  pay  in 

lieu  of  food  benefits,  and  the  directors  have 
acceded  to  their  request,  and,  so  far  as  can  be 

judged,  the  men  generally  are  satisfied  with 
the  increases  granted  to  cover  the  extra  cost 
of  living.  Outside  influences,  however,  are 

extremely  strong,  and  are  preventing  the  work- 
men from  resuming  operations,  and,  though 

negotiations  continue,  no  settlement  has  yet 

been  arrived  at."  The  company  has  caused 
the  publication  in  the  United  States  of  a  state- 

ment that  these  outside  influences  came  from 
the  Bolsheviks.  Another  side  of  the  picture 
isgivenby  The  Trmes correspondent  at  Huelva, 
and  by  Senor  Palacios,  the  latter  of  whom  was 
sent  by  the  Spanish  Government  to  investigate. 
Senor  Palacios  says  that  the  attitude  of  the 
men  is  due  to  the  unfortunate  policy  pursued 

by  the  board  for  many  years,  which  has  cre- 
ated an  atmosphere  of  hostility  toward  the  com- 

pany, not  only  in  the  Province  of  Huelva  but 
throughout  Spain.  He  adds  that  if  this  policy 
were  altered  peace  would  at  once  prevail,  but 
that  it  would  be  difficult  for  the  company  to 

modify  its  policy  without  changing  its  adminis- 
trative personnel.  The  company  has  replied 

to  these  accusations  by  saying  that  they  are 
untrue  in  fact  and  by  implication,  and  that  it 
does  not  join  in  newspaper  controversy.  We 

havenothingtoaddto  our  comment  on  Rio  Tin- 
to  administration,  which  appeared  in  the  Maga- 

zine for  November,  1913,  except  to  say  that  the 
peaceable  nature  of  the  present  strike  is  not 
suggestive  of  Bolshevism, 

In  the  August  issue  we  recorded  that  the 
Dome  Mining  Corporation  had  issued  a  circu 
lar  quoting  a  report  made  by  Messrs.  F,  W, 
&  R.  Payne  on  its  gold-dredging  property  on 
the  Orbigo  river,  north-west  Spain.  This  re- 

port dealt  only  with  the  mechanical  problems, 
as  the  firm  was  not  asked  to  check  the  esti- 

mates of  gold  contents.  The  company  has 
issued  another  report  this  month,  made  by  Mr. 
Frank  M.  Lush,  of  the  firm  of  C.  G.  Lush  & 
Son.  Here  again  the  examining  engineer  was 
not  asked  to  make  an  independent  examination 
of  the  ground,  so  all  that  Mr.  Lush  is  able  to 
do  is  to  quote  the  results  obtained  by  Mr.  T. 

C.  Earl,  the  company's  alluvial  engineer. 
Spitsbergen. — The  Northern  Exploration 

Company  has  issued  a  number  of  statements 
during  the  past  month  to  the  effect  that  a 
powerful  group  is  bidding  for  the  control  of  the 

company,"  and  that  "  the  completion  of  such  a 
deal  might  mean  an  international  market  for  the 
shares  of  the  company  without  the  sacrifice  of 

British  status."  We  have  yet  to  learn,  how- 
ever, what  possessions  of  the  company  make 

the  shares  worth  bidding  for. 



THE   IRON   ORE  DEPOSITS  AT  YAMPI   SOUND, 
WEST    AUSTRALIA. 

By  A.  MONTGOMERY.  M.A.,  EG.S.. 
State  Mining  Engineer,  West  Australia. 

We  reproduce  herewith  Mr.  Montgomery's  description  of  the  Iron  Ore  Deposits  on 
Koolan  and  Cockatoo  Islands,  situated  in  Yampi  Sound,  off  the  northern  coast  of  West 

Australia. 

Introductory. — It  has  long  been  known 
to  the  pearling  fleet  working  the  north-west 
coast  of  Australia  that  iron  ore  occurs  plenti- 

fully on  the  beaches  of  certain  parts  of  Koo- 
lan and  Cockatoo  Islands,  which  form  part  of 

the  north  side  of  Yampi  Sound,  and  many  of 
the  vessels  have  been  in  the  habit  of  visiting 

these  islands  from  time  to  time  to  supply  them- 
selves with  the  ore  as  heavy  ballast.  There 

is  some  reason  to  believe  that  Malay  vessels 
used  to  visit  these  islands  to  get  this  ore  long 
before  it  was  known  by  Europeans,  but  few, 

if  any,  traces  of  their  visits  are  now  recogniz- 
able and  their  operations  must  have  been  con- 

fined to  picking  up  loose  ore  from  the  beaches 
without  quarrying  from  the  solid. 

Little  notice  was  taken  of  the  deposits  un- 
til about  1907,  when  leases  for  iron  ore  were 

applied  for  on  Koolan  Island  by  Mr.  P.  Kean. 
These  were  surveyed  in  1908,  and  at  the  same 
time  an  examination  of  the  deposits  was  made 
by  Mr.  W.  D.  Campbell,  Assistant  Geologist 
of  the  Geological  Survey  of  Western  Austra- 

lia, whose  report,  with  map,  was  published  in 
the  Annual  Progress  Report  of  the  Geological 
Survey  of  Western  Australia  for  the  year 
1908.  The  lessees  did  very  little  work  upon 
the  iron  deposits  during  several  years  in  which 
they  held  them,  and  in  October,  1918,  the 
leases  were  forfeited  and  were  then  taken  up 
again  by  Mr.  John  Thomson,  of  Claremont. 
Mr.  Thomson  has  had  two  mooring  buoys  laid 
in  Yampi  Sound  close  to  Koolan  Island  at  very 
considerable  expense  to  enable  vessels  to  be 
moored  there,  and  has  visited  Great  Britain  to 
try  to  get  the  financial  assistance  necessary 
for  an  undertaking  of  the  great  magnitude  in- 

volved in  attempting  to  put  the  ore  upon  the 
markets  of  the  world. 

The  survey  plan  of  the  Koolan  Island  leases 

given  on  page  205  shows  the  position  of  the  de- 
posits. The  leases  on  the  north  and  south 

sides  of  the  island  were  connected  by  actual 
survey,  and  it  is  shown  thereby  that  the  island 
is  narrower  a  good  deal  than  it  appears  on  the 
Admiralty  chart  (page  205).  This  Admiralty 
chart  was  made  in  1914,  from  surveys  by 
H.M.S.  Fantome.     The  shape  of  the  island 

is  much  more  correctly  shown  than  on  the 
previous  maps,  but  still  much  of  its  outline  is 

only  roughly  sketched  in,  and  many  little  de- 
tails are  not  shown.  The  deep  inlet  on  the 

north  side  of  the  island,  at  the  head  of  which 

is  the  outcrop  of  the  north  ore-body,  for  ex 
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Map  of  West  Australia,  showing  position  of 
Koolan  Island. 

ample,  is  not  shown  except  as  a  slight  bay. 
The  heights  of  a  number  of  the  largest  hills, 
however,  have  been  determined  and  Icharted 
with  a  considerable  measure  of  accuracy. 
More  exact  surveys  of  the  ore-bodies  and  the 
country  in  their  vicinity  will  have  to  be 

among  the  first  working  operations  under- 
taken on  the  island,  and  will  be  a  work  of 

much  difficulty  on  account  of  the  steep  and 
rugged  character  of  the  surface  of  the  ground. 
The  chart  gives  the  latitude  of  the  centre  of 

Koolan  Island  as  about  16°  8'  south,  and  the 
longitude  as  123°  45'  east.     The  lease  survey 
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makes  the  position  a  little  more  than  a  mile 

further  north.  The  islands  are  well  within 

the  tropics,  and  for  about  two  months  of  the 

year  the  midday  sun  is  actually  slightly  south 
of  them.  For  five  months  of  the  year,  from 
the  end  of  September  onward,  the  climate  is 

very  hot,  but  for  the  other  seven  months  it  is 

said  to  be  fairly  pleasant.  The  rains  are  in 

the  summer,  generally  from  November  to 

March  or  April,  and  are  often  very  heavy 
while  they  last.  The  torrents  caused  by  these 
rains  have  cut  deeply  into  the  surface  of  the 

country,  carving  it  into  a  series  of  extremely 

steep  stony  hills  separated  by  very  numerous 

and  steep  ravines.  Walking  across  the  islands 
is  thus  rendered  very  laborious,  the  loose 

stones  giving  precarious  footing  and  being  of- 

ten hidden  by  a  strong  growth  of  long  and  ex- 
ceedingly slippery  grass.  In  many  places 

there  are  steep  cliffs  of  the  harder  bands  of 
the  country  rock,  and  progress  on  foot  over 
the  islands  is  quite  a  formidable  enterprise. 
Though  the  area  of  the  island  is  not  large, 

they  are,  therefore,  very  difficult  to  traverse 
and  to  survey.  Koolan  Island  is  a  little  over 
nine  miles  long,  and  Cockatoo  Island  about 
half  as  long  as  Koolan.  Both  islands  are 
covered  with  a  somewhat  sparse  growth  of 
small  trees  and  light  scrub. 

The  Admiralty  chart  is  most  instructive  and 
valuable  in  regard  to  the  approaches  to  the 
island  by  way  of  the  sea.  It  shows  that 

Yampi  Sound  is  an  almost  entirely  land-locked 
harbour  of  large  extent,  the  portion  known  as 

"  The  Canal,  "  between  Koolan  Island  and 
the  mainland  being  excellently  protected  from 
all  winds.  There  are  good  deep-water  en- 

trances between  Koolan  and  Cockatoo  Islands 
and  Cockatoo  and  Irvine  Islands,  while  there 

is  an  especially  spacious  and  clear  one  to  the 
north-west  between  Irvine  Island  and  the  Ad- 

miral group  of  islands.  The  mean  spring  tide 
rise  is  given  as  27  ft.  At  neap  tides  the 
H.W.M.  is  17ft.abovetheL.W.M.  of  spring 
tides,  but  the  tidal  range  is  then  only  seven 
feet.  The  tidal  currehts  in  this  part  of  the 

harbour  are  not  very  strong,  the  Fantome's 
record  showing  only  up  to  one  mile  per  hour. 
This  is  very  different  from  further  south  in 
King  Sound,  where  the  tidal  currents  are  very 
strong,  and  troublesome  at  times  even  to  ves- 

sels of  considerable  size,  the  chart  showing 
rates  of  flow  up  to  seven  and  eight  miles  an 
hour. 

At  the  east  end  of  the  Canal  there  is  a  nar- 

row passage  about  300  ft.  wide,  with  20  fath- 
oms of  water  at  low  tides,  by  which  entrance 

or  egress  may  be  made  to  the  ea-t  of  Koolan 

Island,  but  this  entrance  is  rather  narrow  for 
ordinary  use  by  large  vessels.  At  certain 
times  of  the  tide  the  current  is  very  strong  in 
the  narrow  passage,  and  it  has  been  suggested 
that  it  might  be  possible  to  utilize  this  tidal 
stream  for  the  generation  of  electrical  power. 

I  understand  that  this  proposition  is  to  be  in- 
vestigated by  an  American  specialist  on  tidal 

powers  who  is  expected  to  arrive  in  Australia 

very  shortly.  The  Whirlpool  Passage  be- 
tween Hidden  Island  and  Chambers  Island, 

about  15  miles  south-west  of  Koolan  Island, 
should  also  be  investigated  in  this  connection, 
as  very  powerful  currents  are  developed  there. 

Among  the  fiords  at  the  entrance  to  King's 
Sound  it  is  probable  that  there  are  many  other 
places  where  strong  tidal  currents  could  be 
utilized  for  generation  of  power. 

The  Admiralty  chart  shows  that  the  10 
fathom  line  generally  runs  quite  close  in  to 
the  shores  of  both  Koolan  and  Cockatoo  Is- 

lands, often  going  up  to  the  base  of  the  steep 
cliffs  on  the  north  side  of  the  former.  On  the 

more  protected  south  side  of  Koolan  Island 
and  all  round  Cockatoo  Island  the  10  fathom 
line  runs  a  short  distance  out  from  the  shore, 
and  there  is  a  tidal  shelf  which  becomes  bare 

at  low  water  of  spring  tides.  Outside  this 

shelf  the  water  deepens  rapidly.  This  con- 
dition is  favourable  for  the  construction  of 

moles  and  jetties,  and  for  a  certain  amount 
of  reclamation  of  the  foreshore,  which  will  be 
highly  convenient  for  the  erection  of  necessary 
buildings  in  connection  with  the  quarrying 

and  shipping  operations.  The  Mangrove  In- 
let in  the  south  side  of  Koolan  and  the  large 

shallow  inlet  in  its  south-east  corner  will  be 
most  valuable  for  disposal  of  waste  from  the 

quarrying  operations,  which  will  at  the  same 
time  reclaim  level  land  for  buildings.  Care 

must  be  taken,  however,  as  will  be  noted  here- 
after, to  avoid  covering  up  valuable  ore  re- 

coverable by  dredging  which  probably  lies  in 
large  quantity  in  the  bottoms  of  these  inlets. 

Geology. — The  oldest  rocks  on  the  north- 
west coast  of  West  Australia  are  those  seen 

in  the  vicinity  of  Port  Samson,  consisting  of 
highly  contorted  laminated  crystalline  schists, 

quartzite,  jasper,  etc.,  and  often  containing 
large  amounts  of  the  oxides  of  iron,  sometimes 
in  veins  and  layers  of  considerable  size.  A 
great  deal  of  magnetite  is  often  present  in  them, 
and  the  magnetic  shoal  near  Bedout  Island, 

off  Port  Hedland,  is  probably  a  highly  ferrifer- 
ous part  of  this  formation.  The  more  recent 

strata  found  along  the  coast  from  Port  Sam- 
son up  to  Cape  Leveque  often  contain  a 

great  deal  of  iron  oxide,  probably  derived  from 
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the  erosion  of  the  older  pre- Cambrian  rocks. 
East  and  west  of  Broome  along  the  coast 

dark  horizontally-bedded  iron-bearing  strata 
are  very  commonly  visible,  and  at  the  head  of 
Broome  jetty  there  are  conglomerates  of 

highly  ferruginous  sandstone  pebbles,  cemen- 
ted by  brown  oxide  of  iron.  Much  of  this 

material  contains  so  much  iron  that  it   might 

the  old  schists  seen  at  Port  Samson,  and  are 

provisionally  referred  to  the  NuUagine  series 
of  the  Cambrian  system.  These  sedimentary 
beds  must  have  been  derived  from  still  older 

pre-existing  rocks,  and  as  these  were  rich  in 
iron,  it  is  not  unlikely  that  they  were  the 
source  from  which  came  the  ferruginous  con- 

centrations which  we  now  know  as  the  Yampi 

YAMPI  SOUND  IRON  ORES. 

Sketch  Map,  based  on  Admiralty  Chart. 

Sketch  Map  of  Koolan  Island,  based  on  Survey  Plan. 

be  considered  as  a  possible  source  of  the  me- 
tal if  better  ores  were  not  readly  obtainable,  as 

a  fairly  rich  concentrate  could  be  made  from  it 
by  crushing  and  magnetic  concentration.  It 
would  seem,  therefore,  that  the  north-west 
coast  must  have  been  naturally  rich  in  iron 
ore  from  very  early  geological  times.  The 
Yampi  Sound  deposits  are  m  sedimentary 
strata  of  great  age,  but  still  much  younger  than 

Sound  ore  bodies.  These  appear  to  be  true 
sedimentary  beds,  laid  down  similarly  to  the 
quartzites  and  slates  enclosing  them,  though 
quite  probably  modified  and  enriched  at  a 
later  stage  by  ore-forming  reactions.  Occa- 

sional small  veins  of  quartz  and  of  large  flaky 
micaceous  hematite  in  them  give  evidence  of 
a  certain  amount  of  secondary  ore  formation. 
The    occurrence    of    numerous    water  -  worn 
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rounded  pebbles  in  certain  portions  of  the  iron 

beds  proves  their  originally  sedimentary  char- 
acter, and  there  are  several  hard  strata  of 

quartzite  outcropping  all  over  the  islands  in 
similar  manner  to  the  iron  ore  deposits,  and 
resembling  the  latter  absolutely  in  their  mode 
of  occurrence,  though  they  cannot  be  taken  as 
anything  but  beds  of  the  country.  Some  of 
these  contain  a  good  deal  of  hematite,  as  is 
well  seen  at  the  isthmus  on  Cockatoo  Island, 
and  every  gradation  seems  possible  to  be  found 
in  them  between  pure  hematite  ore  forming 

the  whole  bed,  down  through  silicious  hema- 
tites, to  hematitic  quartzites  and  finally,  quartz- 

ite itself. 
The  sections  on  the  north  side  of  Koolan 

and  Cockatoo  Islands  seen  from  the  sea  show 

brown  rocks  very  much  iron-stained,  usually 
dipping  southerly  and  underlying  the  hemati- 

tic horizons.  The  natural  sections  are  plenti- 
ful and  instructive,  and  can  be  well  seen  by 

going  round  the  islands  with  a  power  launch 
able  to  run  close  in  to  the  shores.  The  strata 

are  seen  to  have  a  general  south-south-westerly 
dip,  but  to  have  undergone  a  great  deal  of 
irregular  bending  and  crumpling.  The  quartz- 

ites lying  above  the  hematite  deposits  show 
the  same  sort  of  crumpling  and  bending  on  the 
mainland  side  of  Yampi  Sound  also.  The 
ore  deposits  must  necessarily  participate  in 
such  foldings  equally  with  the  strata  contain- 

ing them,  which  no  doubt  accounts  for  the 

change  of  dip  of  the  Koolan  main  ore-body  at 
its  eastern  end.  It  is  also  not  impossible  that 
the  diverging  ore-bodies  on  the  north  side  of 
Koolan  Island  may  be  in  reality  one  and  the 
same  bed,  and  it  might  even  be,  though  it  is 
unlikely,  that  the  north  bodies  on  Koolan  are 
really  part  of  the  same  bed  as  the  south  ones, 
but  separated  by  folding  and  faulting.  It 
hardly  seems  possible,  however,  for  the  north 
group  at  the  isthmus  on  Cockatoo  Island  to 
be  anything  but  separate  parallel  beds  lying 
lower  in  the  series  of  strata  than  the  main  ore- 
body  forming  the  iron  cliffs. 

There  is  a  notable  change  in  the  general 
shape  of  the  surface  of  the  country  as  one 
passes  east  of  Cape  Leveque.  Up  to  this 
point  the  land  along  the  coast  from  Broome  is 

low-lying  plain  country,  little  cut  into  by 
watercourses,  and  showing  occasional  low 
tablelands,  evidently  an  elevated  marine  plain, 
little  cut  into  by  rain  and  stream  erosion  since 
its  elevation.  Probably  it  is  an  extension  of 
the  Jurassic  country  seen  in  the  bores  for  water 
at  Broome,  with  a  capping  of  much  more 
modern,  probably  Post-Tertiary,  sediments. 
But  near  Swan  Point  the  NuUagine  quartzites 

make  their  appearance,  and  the  whole  aspect 
of  the  country  changes.  The  coast  becomes 
a  chaos  of  islands,  channels,  and  fiords,  and 
the  islands  and  mainland  hills  are  very  steep 
and  rugged  and  rise  up  to  heights  of  over  600  ft. 
above  the  sea.  The  channels  and  fiords  are 

very  deep,  and  the  whole  relief  of  the  land  is 
that  of  hard  country  deeply  cut  into  by  torren- 

tial erosion.  It  is  impossible  to  believe  that 
this  deep  dissection  of  the  surface  of  this  hard 
country  can  have  been  contemporaneous  with 
the  slight  erosion  noticeable  in  the  soft  strata 
west  of  Cape  Leveque,  and  in  all  probability 
it  was  not,  but  was  mostly  done  while  the  latter 
lay  protected  under  the  waters  of  the  sea.  It 
seems  most  probable  that  a  powerful  fault 
exists  running  from  somewhere  near  Swan 
Point  through  King  Sound  to  the  north  of 

Derby,  in  a  more  or  less  south-easterly  direc- 
tion, the  Jurassic  and  Carboniferous  country 

to  the  south  of  it  becoming  somewhat  elevated 
and  the  Cambrian  rocks  to  the  north  depressed. 
The  latter  region  would  then  present  a  highly 
eroded  hilly  area  partly  sunk  to  some  200  to 
250  ft.  below  sea  level,  constituting  the  sounds 

and  archipelagos  we  now  find.  The  sound- 
ings shown  on  the  charts  quite  support  this 

explanation. 
From  the  smallness  of  the  tidal  shelves  cut 

round  the  islands,  the  probability  seems  to  be 

that  the  depression  of  the  fiord  country  is  geo- 
logically recent,  agreeing  with  the  appearance 

of  the  elevated  recent  marine  beds  west  of 

Cape  Leveque.  There  seems  to  be  some 
possibility  that  the  springs  of  fresh  water  near 
the  Beagle  Bay  Mission  may  be  derived  from 
the  artesian  water-bearing  strata  which  have 
been  tapped  by  boring  at  Broome,  the  springs 
rising  along  faults  subsidiary  to  the  main  one 
above  mentioned. 

These  physiographical  considerations  may 
be  of  a  good  deal  of  consequence  in  regard  to 
the  distribution  and  position  of  alluvial  iron 
ore  under  Yampi  Sound,  if  it  should  prove  that 
dredging  for  such  ore  is  a  feasible  proposition. 
They  would  point  to  the  probability  that  the 
principal  erosion  of  the  iron  beds  took  place 
from  subaerial  erosion  and  not  under  existing 
circumstances,  and  that  the  fallen  ore  would 
be  likely  to  run  mainly  in  the  bottoms  of  old 

valleys  close  to  the  ore-bodies.  The  concen- 
tration of  iron  gravel  on  beaches  would  be 

only  at  the  places  where  the  sea  now  touches 
the  foot  of  the  iron  cliffs. 

The  high  ironstone  plateau  found  on  the 
main  ore  ridge  on  Koolan  Island,  hereinafter 
mentioned,  consisting  of  beach-worn  hematite 
boulders  and  gravel,  must  belong  to  a  time 
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long  before  the  existing  valleys  were  cut  out 
by  torrential  action,  as  the  latter  cut  right  into 
it.  These  gravels  must  represent  a  low  level 
position  of  the  Cambrian  country  previous 
to  its  present  deep  dissection  by  rain  action, 
and  long  previous  to  the  last  movement  of 
subsidence  which  formed  the  sounds  and 
islands. 

Iron  Ore  Deposits. — On  both  islands  the 
iron  deposits  are  in  the  form  of  huge  beds  of 
dense  solid  steel-grey  crystalline  hematite,  of 
micaceous  structure,  interbedded  with  quartz- 
ites  and  clay  slates.  As  already  remarked, they 
owe  their  form  to  having  been  laid  down  as 

beds  of  sedimentary  origin,  and  have  to  be  con- 
sidered as  such  in  dealing  with  their  geological 

occurrence  and  behaviour,  even  though  it  may 
quite  possibly  be  found  as  time  goes  on  that  the 
iron-bearing  beds  have  certain  characteris- 

tics of  true  metalliferous  lodes,  and  have 
been  greatly  altered  and  modified,  since  they 

werefirstlaiddown,bysomeof  the  migratory  ex- 
changes and  concentrations  of  the  mineral  con- 

tents, whichare  well-known  phenomenaof  lode- 
forming  reactions.  From  the  industrial  point 
of  view  it  is  really  of  little  consequence  how 
they  were  formed,  the  important  fact  being 
that  they  come  to  the  surface  of  the  ground  as 
thick  beds  of  ore  running  for  long  distances  on 
lines  strikingapproximatelyW.N.W.  by  E.S.E. 
and  dipping  about  S.S.W.  at  angles  of  50  to 

55°  from  the  horizontal  asa  rule.  In  some  parts, 
however,  they  have  participated  in  the  folding 
and  plication  of  the  containing  strata  suffered 
by  the  latter,  and  have  the  usual  dip  reversed 
or  at  low  angles.  As  they  are  not  true  lodes 
in  the  sense  in  which  this  word  is  properly  used 
when  speaking  of  ore  deposits,  it  is  best  to 

avoid  calling  them  such,  although  from  a  min- 
ing point  of  view  the  mode  of  occurrence  is 

quite  similar  to  that  of  a  lode. 
It  is  not  yet  clear  if  the  iron  beds  of  Koolan 

Island  are  identical  with  those  of  Cockatoo  Is- 
land, although  from  their  relative  positions  it 

is  rather  probable  that  this  is  the  case.  On 
both  islands  there  are  two  main  groups  of  beds, 
which  we  may  distinguish  as  the  northern  and 

southern  groups.  Both  groups  contain  enor- 
mous quantities  of  ore,  but  on  both  islands  the 

southern  one  is  by  far  the  most  important  for 
immediate  ore- production,  as  it  happens,  most 
fortunately  for  mining,  that  the  iron  beds  have 
been  uncovered  over  large  areas  by  natural 
erosion  of  the  strata  overlying  them.  On  the 
southern  side  of  Cockatoo  Island  this  baring 
of  the  iron  deposit  is  most  complete,  and  for 
about  1 10  chains  in  length  there  is  a  steep  cliff 
of  iron  ore,  rising  to  a  height  of  about  300  ft. 

vertically  above  high-water  mark  at  an  angle 
of  about  55°  from  the  horizontal.  A  certain 
amount  of  ore  has  fallen  from  various  parts 
of  the  face,  giving  a  talus  of  heavy  blocks  of 

ore  at  the  foot  of  the  cliff,  and  no  doubt  enor- 
mous quantities  of  ore  must  have  fallen  at  one 

time  or  another  and  be  lying  somewhere  under 

the  waters  of  the  Yampi  Sound.  The  longi- 
tudinal and  cross  sections  on  page  209  herewith 

give  a  diagrammatic  representation  of  the  sec- 
tion shown  at  Cockatoo  Island, drawn  approxi- 

mately to  scale.  Actual  measurements  of  the 
widths  of  the  parallel  flakes  of  ore  composing 
the  bed  showing  at  the  base  of  the  cliffs  at  the 
north  end  on  the  beach  below  high-water  mark 
gave  a  total  horizontal  width  for  the  ore-body 

of  172  ft.  equal  to  about*  130  ft.  measured  at 
right  angles  to  the  walls.  '  The  iron  deposit  is 
completely  cut  away  by  the  sea  at  both  ends  of 
the  cliffs,  and  disappears  under  the  waters  of 
the  Sound,  but  must  be  close  (o  the  shore  of  the 
island.  The  measurements  available  are  very 
rough  and  mostly  estimated,  but  such  as  they 
are  they  justify  a  preliminary  estimate  of 
13,850,000  tonsof  ore  in  these  beds  at  Cockatoo 
Island,  above  the  high-water  mark.  There 
will  be  no  great  difficulty,  in  course  of  time 
when  such  is  required,  in  working  the  full 
width  of  the  ore-body  down  below  the  tide 
levels  for  some  distance,  greatly  increasing  the 
amount  of  ore  that  can  be  won. 

On  Koolan  Island  the  southern  ore-body  is 

not  so  completely  stripped  of  its  hanging-wall 
country  as  at  Cockatoo  Island,  but  a  large  por- 

tion of  it  is  similarly  exposed.  Longitudinal 

andcross-sectionsbelongingto  ithave  been  pre- 
pared to  exhibit  theposition(page  2 11).  The  out- 

crop of  the  ore  forms  thecrest  of  the  ridgealong 
thesouthernside  of  the  island, rising  to  a  height 

of  over  600  ft.  above  high-water  mark  in  one 
part.  The  outcrop  can  be  followed  for  about 
300  chains,  the  lease  surveys  enabling  this  dis- 

tance to  be  stated  with  a  fair  measure  of  ac- 
curacy. At  two  points  west  of  the  Fantome 

Trigonometrical  Station  the  outcrop  was  mea- 
sured by  rnyself  with  a  measuring  tape  as  136 

and  140ft.  across, apparently  allsolidore, equal 
toatruethickness  of  the  ore-body  of,  say,  100  ft. 
At  other  points  the  outcrop  is  so  much  broken 
away  that  the  full  width  of  the  ore  cannot  be 
measured,  so  lower  figures  have  been  taken  on 
the  cross-sections  in  accordance  with  widths 
actually  seen,  although  these  are  probably  much 
less  than  the  full  width.  Toward  the  east  end, 
the  lode  is  caught  in  a  plication  of  the  enclosing 
strata  and  twisted  to  dip  northerly,  and  in  the 

easternmost  bluff,  where  the  ore-body  runs  into 
the  sea,  the  steep  face  of  the  bluff  shows  a 
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great  width  of  ore  lying  almost  horizontally. 
This  bluff  was  too  steep  for  climbing,  but  ap- 

pears to  be  nearly  all  ore.  For  purposes  of 
estimating  the  quantity  of  ore  in  sight  the  area 
of  this  cross-section  has  been  taken  at  a  greatly 
reduced  figure.  The  available  measurements, 

as  at  Cockatoo  Island,  are  only  very  rough  ap- 
proximations, but  they  serve  to  enable  an  ap- 

proach to  be  made  to  fairly  definite  estimates 
of  quantity,  good  enough  to  allow  of  the  vast 
size  of  the  deposits  being  appreciated.  The 
estimate  worksout  at  68, 850, OOOtons  above  the 
high-water  mark.  A  very  large  portion  of  this 
can  be  obtained  without  expense  of  removal 
of  any  overburden,  and  it  will  not  be  necessary 
to  undertake  the  working  out  of  the  portions 

flanked  with  quartzite  on  the  hanging-wall  side 
for  many  years  of  operation,  during  which  pro- 

vision can  be  made  for  the  extra  cost  of  remov- 
ing the  quartzite  when  the  time  comes  for  this 

to  be  required. 
The  northern  ore-beds  on  Koolan  Island  run 

through  Mining  Leases  164  and  165,  apparent- 
ly joining  one  another  near  the  west  end  of  164, 

and  diverging  as  they  go  eastward.  At  the 
head  of  the  deep  inlet  shown  on  the  lease 
plan,  the  outcrop  forms  overhanging  cliffs 
100  ft.  high,  and  the  top  of  a  high  knob  on  it 
a  short  distance  to  the  west  was  found  to  be 

182  ft.  above  high- water  mark.  The  diverging 
outcrops  running  easterly  form  the  crest  of 
spurs  on  each  side  of  a  valley  up  to  a  height  of 
470  ft.  Both  are  large  outcrops,  but  the  width 
of  ore  is  not  at  present  properly  measurable  : 
probably  40  ft.  in  width,  as  given  by  Mr. 

Campbell,  is  an  under-estimate.  The  length 
of  the  exposed  outcrops  is  about  50  chains. 
A  very  large  quantity  of  ore  could  be  taken 
from  these  outcrops  without  removal  of  over- 

burden, but  this  expense  would  have  to  be  faced 
here  very  much  sooner  than  on  the  southern 
ore-body.  The  northern  one  contains  a  great 
deal  of  first-class  ore,  but  a  large  portion  of  it 
also  is  of  inferior  quality,  being  full  of  silicious 
pebbles,  forming  a  coarse  conglomerate.  This 
would  probably  be  worth  treating  .by  milling 
and  magnetic  concentration  when  the  works  on 
the  islands  had  become  well  estabHshed,  but 
would  be  left  untouched  as  far  as  possible  during 
the  earlier  operations.  There  is  a  layer  of 
somewhat  similar  conglomerate  in  parts  of  the 
hanging-wall  side  of  the  southern  ore-body 
which  will  have  to  be  rejected  to  begin  with, 
though  worth  treating  later  on.  There  are 
probably  not  less  than  7,700,000  tons  of  ore  in 
the  north  ore-bodies  above  high-water  mark. 

The  northern  group  of  ore-beds  on  Cockatoo 
Island  are  well  seen  atanarrowand  low  isthmus 

toward  the  western  end  of  the  island,  a  short 
distance  west  of  the  end  of  the  southern  ore- 
bodyabovedescribed.  Here  three  parallel  beds 
are  seen,  which  were  measured  4  ft,  6  in.,  6  ft., 

and  56  ft.  across,  dipping  S.S.W.  about  55°, 
and  apparently  fairly  good  but  somewhat 
silicious  ore,  and  going  north  to  the  bay  on  the 
north  side  of  the  island  at  this  point,  four  others 
of  4  to  6  ft.  in  thickness  were  crossed  in  about 

100  yards.  These,  however,  appear  to  be  more 
silicious  and  too  poor  to  be  taken  into  account 
at  present  as  ore.  There  is  rather  too  much 
valueless  rock  between  the  bands  of  ore  on  the 

west  side  of  the  isthmus  to  allow  of  the  hema- 
tite being  recovered  from  the  smaller  beds  by 

open  quarrying,  and  mining  them  would  pretty 

certainly  be  too  costly.  The  large  bed,  how- 
ever, could  be  quarried.  It  rises  quickly  west 

of  the  isthmus  to  a  high  knob  of  225  ft.  above 
high-water  mark,  and  the  outcrop  can  be  seen 
stretching  away  to  the  west  end  of  the  island. 
Going  eastward  it  is  seen  on  the  hills  up  to  a 

height  of  over  300  ft.,  but  there  it  seems  to  dis- 
appear. The  outcrops  extend  for  about  100 

chains.  An  estimate  of  6,900,000  tons  of  ore 

above  high-water  mark  seems  reasonable  for 
this  ore-body. 

Bringing  the  above  figures  together  we  get : 
Koolan   Island  South  ore-body      68,850,000 

North        „  7,700,000 

Cockatoo  Island  South  ore-body 
North 

76,550,000 

13,850,000 

6,900,000 

20,750,000 

Total       97,300,000 

Of  course  these  figures  are  only  to  be  regard- 
ed as  such  very  rough  approximations  as  can 

be  obtained  from  lengths  scaled  from  the  plans, 

a  few  barometric  heights  and  taped  measure- 
ments of  widths,  and  ocular  inspection  of  the 

outcrops.  I  have  much  confidence  neverthe- 
less that  the  quantity  of  ore  is  not  over-esti- 

mated, but  the  contrary.  The  object  of  putting 
forward  such  crude  figures  at  all  is  simply  to 
enable  some  clear  idea  to  be  formed  of  the  great 
magnitude  of  the  proposition,  and  its  capacity 
to  supply  a  large  output  of  ore  for  a  long  term 
of  years,  and  also  of  the  extent  to  which  it 
would  justify  the  expenditure  of  the  large 
amount  of  capital  required  for  opening  and 
equipping  the  quarries  and  providing  the  most 
modern  and  economical  appliances  for  handling 

and  shipping  the  ore.  The  result  of  the  ap- 
proximate figures  is  to  show  that  there  is  a 
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very  good  prima  facie  case  for  considering  the 
Koolan  and  Cockatoo  Island  deposits  as  rank- 

ing high  among  the  great  iron  mines  of  the 
world  in  magnitude.  To  obtain  anything  like 
exact  estimates  of  the  ore-reserves,  several 
months  of  exceedingly  arduous  survey  work 
would  be  required,  and  also  a  considerable 
amount  of  cutting  through  the  ore-bodies  at 
different  points  by  tunnels  or  bores  to  ascertain 
the  real  widths.  Extended  sampling  and  an- 

alyses would  also  have  to  be  carried  on  to  ob- 
tain reliable  results  as  to  the  quality  of  the  ore. 

In  most  cases  investors  proposing  to  undertake 

the  natural  exposures  are  so  complete  as  to 
leave  no  doubt  about  the  sizeandquality.  This 
is  a  very  unusual  and  valuable  condition  of  de- 
velopment. 

Behind  the  southern  lode  station  on  Koolan 
Island,  an  interestingoccurrenceisencountered 
at  about  470  ft.  elevation  which  gives  a  good 
deal  of  promise  of  adding  considerably  to  the 
ore  supplies.  The  crown  of  the  ridge  is  found 
to  spread  out  into  a  small  plateau  some  five  or 
more  chains  in  length  and  breadth  composed 
of  water-worn  pebbles  of  hematite  cemented 
together  into  a  conglomerate  by  brown  oxide 

Longitudinal  and  Cross-Sections  of  Iron  Ore  Deposits  on  Cockatoo  Island. 

the  development  of  such  deposits wouldbe  well 
advised  not  to  conclude  any  purchase  or  in- 

cur any  large  expenditure  until  they  had  held 
the  property  for  some  time  under  option,  and 
had  tested  it  fully  for  themselves  by  surveys, 
preliminary  mining  works,  extended  sampling, 
and  numerous  analyses.  In  the  present  in- 

stance the  very  unusual  and  complete  exposure 
of  the  ore-bodies  in  the  wonderful  sea-cliff  sec- 

tions available  makes  it  possible  to  dispense 
with  a  great  deal  of  such  preliminary  work, 
and  to  attack  the  proposition  with  great  cer- 

tainty that  both  quantity  and  quality  can  safely 
be  regarded  as  already  proved.  We  can  actu- 

ally see  and  handle  the  ore-bodies  in  the  clifTs 
along  the  whole  length  and  for  a  depth  of  as 
much  as  600  ft.,  and  by  bores  or  short  tunnels 
could  cut  through  them  wherever  desired,  but 
4—4 

of  iron.  On  the  north  side  the  edge  of  the 
plateau  forms  small  cliffs  about  15  ft.  high, 
where  the  conglomerate  has  been  cut  away  by 
the  erosion  of  the  valley  running  down  to  the 
north  inlet.  The  conglomerate  is  almost  en- 

tirely composed  of  gravel  and  boulders  of  good 
hematite  ore,  which  appear  to  be  pretty  easily 
separable  from  the  brown  iron  ore  matrix.  It 
would  be  easy  to  mine  the  conglomerate,  and 
to  recover  from  it  at  once  a  large  tonnage  of 
good  clean  boulders  of  ore,  and  the  balance 

could  probably  be  washed  clean  enough  for  ex- 
port by  a  simple  sluicing  treatment,  using  sea 

water.  Certainly  the  whole  conglomerate 
deposit  at  this  point  could  be  treated  profit- 

ably in  the  concentrating  mill  when  such  shall 
have  been  erected  to  deal  with  the  poorer 
ore. 
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The  conglomerate  plateau  is  very  suggestive 
of  the  probable  condition  of  much  of  the  sea 
bottom  near   the   foot  of  the   iron-ore   cliffs, 
where  hundreds  of  thousands  of  tons  of  hema- 

tite have  been  broken  away  and  buried  under 
the  water  of  the  Sound.     The  Cockatoo  Island 

deposit  runs  under  the  sea  bottom  at  both  ends 
of  the  present  clifits,  and  most  probably  more 
ore  has  gone  into  the  Sound  from  these  parts 
of  the  ore-bed  and  the  fallen-away  parts  of  the 
visible  cliffs  than  is  now  remaining.    Similarly, 
on  Koolan  Island  the  ore- body  runs  into  the 
sea  at  both  ends,  and  has  been  breached  as  well 
at  Angus  Cove,  the  Mangrove  Inlet,  and  the 
deep  inlet  in  the  S.E.  corner  of  the  island.    It 
is  very  probable  that  a  vast  amount  of  ore  could 
be  recovered  fromtheshallower  water  near  these 

points  by  dredging.     Close  to  the  foot  of  the 
big  cliffs  it  is  probable  that  dredging  would  be 
made  difficult  and  perhaps  unpayable  by  reason 
of  prevalence  of  large  and  heavy  blocks  of  ore 

too  heavy  to  be  lifted  till  they  have  been  bro- 
ken up  by  blasting,  but  further  out  the  boulders 

should  not  be  too  coarse  for  dredging.    Noth- 
ing can  be  seen  of  such  gravelly  deposits  at 

low  tide,  as  the  sea  shore  is  then  thickly  cov- 
ered with  marine  organic  growth  of   shells, 

corals,  and  other  forms  of  marine  life,  which 
quite  prevent  any  view  of  the  underlying  rock. 
The  best  test  of  the  possibilities  of  dredging 
ore  will  be  obtained  when  jetties  and  other  har- 

bour works  are  being  built,  as  then  a  certain 
amount  of  dredging  will  no  doubt  be  required 
here  and  there,  and  a  judgment  can  then  be 
formed  as  to  whether  the  bottom  would  pay 
for  dredging.     There  can  be  little  doubt  that 
vast  quantities  of  ore  could  be  recovered  by 
dredging  and  washing  of  the  gravels,  but  actual 
trial  will  be  needed  before  it  can  be  known  if 
the  recoverable  proportion  of  ore  to  waste  mud, 
sand,  and  stone  is  such  as  to  justify  working. 
Seeing  that  dredging  can  be  carried  out  at  a 

lower  cost  than  quarrying,  and  that  the  wash- 
ing out  of  the  clean  ore  is  a  simple  process, 

there  seems  much  likelihood  that  this  method 

of  getting  ore  may  be  one  of  the  best  available. 
The  possibility  should  be  borne  in  mind,  and  in 
reclaiming    the    foreshores    and    constructing 
harbour  works  it  will  be  advisable  to  avoid  as 

far  as  possible  covering  up  any  likely  submar- 
ine alluvial  ore.     The  probabilities  of  great  de- 

velopment of  raising  ore  by  dredging  seem  to 
be  very  well  worthy  of  attention.  From  physio- 
graphical  considerations  mentioned  earlier  in 
this  report,  it  seems  likely  that  in  the  deeper 
parts  of  the  Sound  the  alluvial  ore  will  follow 
the  course  of  old  buried  valleys,  and  will  prob- 

ably lie  too  deep  to  be  dredged,  but  in  the  shal- 

low inlets  and  on  the  shelves  below  the  iron 

cliffs  there  seems  quite  a  good  prospect  of  be- 
ing able  to  recover  a  very  large  amount  of  ore. 

No  estimate  of  this,  however,  is  yet  possible, 
and  no  allowance  has  been  made  for  alluvial 
ore  in  the  figures  of  quantity  put  forward. 

Analyses  of  the  Ores. — The  table  on 

page  212  gives  the  analyses  of  such  sam- 
ples of  Yampi  Sound  ore  as  have  been  recorded 

by  the  Geological  Survey  Laboratory.  Nos. 
5,196  to  5,201  are  of  samples  collected  by  my- 

self by  taking  numerous  chips  from  the  out- 
crops. All  the  samples  are  of  the  nature  of 

grab  samples,  as  close  sampling  of  such  enor- 
mous ore-bodies  would  require  a  great  deal  of 

time  and  labour,  which  could  not  be  given  to 
the  work  on  any  of  the  occasions  on  which  the 
islands  have  been  visited  by  Government 
officers.  Sample  5,196,  from  the  north  lode 

on  Cockatoo  Island,  has  proved  to  be  some- 
what high  in  silica,  though  still  of  a  market- 

able grade  of  ore.  Sample  5,200  also  proved 
higher  in  silica  than  expected,  as  much  of  the 
ore  was  clearly  of  high  quality.  Sample  Ob, 
taken  in  1908,  was  also  from  this  end  of  the 

deposit.  Further  testing  at  this  point  is  neces- 
sary to  determine  the  relative  amounts  of  good 

ore  and  poor  ore.  The  ore-bed  is  much  bent 
at  this  part,  as  shown  in  cross-section  G, 
and  m  estimating  the  tonnage  in  sight,  a  large 

reduction  was  made  in  the  apparent  cross- 
sectional  area. 

The  best  ore  is  so  even  in  quality,  according 
to  its  appearance,  that  very  little  picking  out 
of  differentgrades  will  be  possible  duringactual 

work,  and  it  will  only  be  when  large  consign- 
ments are  being  loaded  for  export  that  it  will 

be  possible  to  obtain  sampling  on  a  sufficiently 
extensive  scale  to  ascertain  closely  at  what 

average  percentage  of  iron  the  ore  can  be  ship- 
ped. On  present  results  and  appearances  there 

is  much  reason  to  expect  that  the  shipments 
can  be  kept  up  to  a  grade  of  60  to  65%  metallic 
iron  for  many  years. 

From  these  analyses  it  is  seen  that  the  ore 
is  mostly  of  very  high  grade,  and  very  free 
from  deleterious  impurities.  The  high  percent- 

age of  titanium  dioxide  (TiOa)  in  the  old  al- 
luvial deposit  (Sample  No.  5,198),  near  the 

trigonometrical  station,  is  somewhat  remark- 
able, but  all  the  samples  from  the  solid  ore  in 

the  main  ore-bodies  are  quite  low  in  this  con- 
stituent. The  phosphorus  is,  in  all  but  the  first 

analysis  quoted,  below  the  limits  of  0'05%  al- 
lowable for  acidopen-hearth  treatment,  or  0'  10% allowable  for  acid  Bessemer  ores. 

Working  Facilities. — It  is  very  rare  to 
find  ore  deposits  situated  so  favourably  for  easy 
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working  on  a  large  scale  as  are  those  in  the 
beach  cHfFs  of  Koolan  and  Cockatoo  Islands. 

The  work  will  be  mostly  open  quarrying,  and 
quarriescan  be  opened  at  practically  any  places 
along  the  line  of  the  deposit  which  may  be  most 
convenient.  Nature  has  been  most  munificent 

in  stripping  the  ore  clear  of  enclosing  rock  and 
preparing  it  for  easy  quarrying.  The  best 
method  of  quarrying  to  be  adopted  will  prob- 

ably be  worked  out  by  experience  after  several 
trials  of  various  plans.  The  ore  beds  are 
crossedby  numerous  strongjoints  dippingnear- Cross  Section  at  F. 
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YAMPI    SOUND    IRON    ORES. 

Analyses  made  at  Geological  Survey  Laboratory. 

Number Oa 

Year 

Fea  O3    
FesOi    
SiOa      
TiOa    
SO3   
P2O5    
K20±      
MnaOs    
AI2O3   
CaO   

MgO    
Total   
Metallic  Iron. 

Sulphur,  S.  ••• 
Phosphorus,? 
Locality   

94'97 
416 

trace 
017 

014 020 

9964 
6648 
007 
0'062 

Koolan  Is- 
land, main 

bed,  centre 

Ob. 

9271 
706 

trace 

010 003 
016 

100  06 

6491 

004 

0'012 

Koolan  Is- land, main 
bed.  East 

end 

% 

9734 

1"
 

(Not  detd.) 

9922 

68' 14 

Cockatools- land,  main 
bed 

5.196 

1920 

7386 

strong  trace 

25'55 
0  17 

013 002 016 

Xil 077 

0'05 

Nil 

1920 
5,198 
1920 

7o 
95'59 

slight  trace 420 

035 

0'12 

0  03 
017 

001 040 

0"04 

trace 

87"02 
strong  trace 

2'55 

264 
002 

Oil 
352 006 463 

010 

O'lO 

10075 

6091 

O'Ol 

0050 

Koolam  Is- land, Allu- 

vial iron- stone Pla- ;North  Inlet)   teau  near 

10071 10091 
5170 

66"91 

0"05 

005 
0010               0014 

Cockatools-    Koolan  Is- 
land,  North]land.  North 

bed  at  Isth-    bed  above mus waterfall. 

5.199 5,200 1920 1920 

% 
9753 

strong  trace 
052 

018 
002 0  02 

0"02 

001 

237 
006 

003 

% 
58 '18 

slight  trace 
4050 

037 005 

0  02 

0'24 

Nil 
r23 

Nil 
trace 

5.201 
1920 

Trig.  Stat'ni 

10076  I 

68'27  I 

001 

0"009      , 

Koolan  Is-  | 

land,  main 
bed  top  of 
ridge,  near 
Trig.  Stafn 

10059 
4r43 

0'02 

0010 

Koolan  Is- land, main 
bed  East 
end  talus 
on  Beach 

% 

9855 slight  trace 
095 

017 
002 
002 

012 
trace 

066 
005 

trace 

10054 
6899 

001 0  008 

Cockatools- land,  main 
bed  talus  on beach 

ly  vertically  and  running  across  the  thickness 
of  the  beds,  cutting  up  the  ore  into  blocks  some- 

what similarly  as  the  cleat  in  a  coal  seam  makes 
coal  break  out  easily  in  large  lumps  along  lines 
of  cleavage.  At  present  the  best  method  of 
winning  the  ore  seems  likely  to  be  by  working 
down  from  the  tops  of  the  outcrops  by  heavy 
blasting  with  large  charges  of  explosives  placed 
in  prepared  chambers  and  tunnels,  which  will 
throw  down  thousands  of  tons  at  one  firing, 

blowing  out  the  width  of  the  ore-body  clean 
from  the  foot-wall.  The  slopes  are  so  steep 
that  the  ore  will  all  fall  to  the  foot  of  the  cliffs, 
where  large  lumps  can  be  broken  up  by  sand 
blasts,  and  all  broken  material  can  be  loaded 
at  once  into  trucks,  which  can  be  run  by  short 
lines  of  railway  track  to  loading  hoppers  on  the 

jetties,  or  even  directly  to  the  ship's  sides.  The situation  is  so  favourable  that  the  ore  can  be 

sent  directly  from  the  quarries  into  ship's  holds 
without  intermediate  handling.  The  relative 
advantage  of  different  systems  of  carrying  out 
this  work  will  have  to  be  carefully  studied  by 
those  concerned,  so  as  to  get  the  one  most 
applicable  to  all  the  conditions.  Steam  shovels 
or  electrically  driven  grabs  will  probably  be 
most  suitable  for  lifting  the  broken-down  ore 
from  the  floor  of  the  quarries,  but  belt  conveyor 
and  other  conveyor  systems  may  be  preferable 
at  some  points.  If  heavy  blasting  be  resorted 
to  it  is  obvious  that  it  must  be  easily  possible 
to  withdraw  all  damageable  plant  from  the  base 
of  the  cliffs  before  every  firing.  The  ravines 
in  the  quartzite  hanging-wall  cover  on  Koolan 
Island  will  be  found  exceedingly  useful  incatch- 
ing  the  heavy  falls  of  ore  from  the  top  of  the 
hill.  These  ravines  run  almost  parallel  with 
the  ore-body  and  the  south  coast  of  the  island, 
and  are  indicated  sketchily  in  cross-section 
D.     Where  the  cliffs  of  ore  run  right  down 

to  the  sea,  as  at  Cockatoo  Island  and  parts 

of  Koolan,  the  easiest  way  to  form  a  work- 
ing floor  for  the  quarries  will  be  by  shooting 

down  a  large  quantity  of  ore,  which  will  not 
require  to  be  removed  until  the  deposits  are 
worked  right  down  to  the  floor  levels.  At  all 

these  points  the  tidal  shelf  shown  on  the  cross- 
sections  will  form  a  natural  base  on  which  to 

build  the  quarry  floors  and  the  moles  out  to  the 
deep-water  jetties. 

The  proposition  is  a  vast  one,  and  it  should 
be  handled  from  the  very  first  with  a  view  to 
a  large  and  continuous  output  of  ore  by  the 
most  economical  known  methods.  Unless  a 

large  tonnage  of  ore  be  dealt  with  it  will  not 
pay  to  have  expensive  handling  equipment, 
and  without  the  best  of  mechanical  equipment 
there  is  little  hope  that  costs  can  be  kept  down 

to  a  figure  which  will  permit  of  profitable  ex- 
port to  distant  markets.  An  output  to  begin 

with  of  about  250,000  tons  of  ore  annually  ap- 
pears to  be  as  low  as  should  be  reckoned  upon 

in  order  to  get  work  done  to  best  advantage. 

This  is  equal  to  quite  half  of  the  whole  of  Aus- 

tralia's at  present  anticipated  outputof  iron  ore, 
and  it  will  be  necessary  to  secure  other  markets 

also  to  enable  it  to  be  disposed  of.  The  Brit- 
ish market,  however,  requires  about  seven 

million  tons  annually,  and  would  be  able  to  take 
all  the  Yampi  Sound  ore  offered  to  it.  The 
shipping  side  of  the  proposition  will  require 
most  able  arrangement,  so  that  vessels  may  be 

made  available  at  all  times  for  the  large  ton- 
nage of  ore  contemplated,  at  low  ratesof  freight 

which  will  enable  the  ore  to  be  sold  profitably, 
notwithstanding  the  much  longer  sea  carriage 
as  compared  with  ores  from  Spain,  and  other 

countries  supplying  Great  Britain's  demands. 
The  practicability  of  the  whole  proposition  will 
turn  upon  the  shipping  possibilities. 



PRIMITIVE  IRON-ORE  SMELTING  METHODS 
IN   WEST  AFRICA. 

By   F.   DIXEY,   M.Sc,  j^.G.S., 
Government  Geologist,  Sierra  Leone. 

The  author  gives  an  account,  by  permission  of  H.M.  Secretary  of  State  for  the  Colonies, 

of  the  Native  Methods  of  Producing  Iron  from  Local  Ores  in  West  Africa. 

Introduction. — In  the  course  of  investi- 

gations which  are  now  being  made  into  the  re- 
sources of  remote  countries  it  is  not  infre- 
quently a  matter  of  surprise  to  find  native 

methods  of  smelting  ores,  particularly  iron  ores, 
still  being  carried  on,  and  even  flourishing  in 
some  cases.  This  is  the  more  remarkable 

when  it  is  considered  that  iron  tools  and  im- 
plements can  very  often  be  carried  into  such 

places  with  but  little  trouble,  and  sold  at  a 
fairly  cheap  rate.  In  certain  places,  however, 
native  processes  still  persist,  often  on  account 

of  the  primitive  man's  prejudice  against  im- 
ported material  and  his  belief  in  the  superiority 

of  his  own  product.  That  this  belief  is  not  al- 
ways unfounded  is  shown  in  the  good  quality 

of  ancient "  Damascus"  steel,  which  was  really 
produced  in  India^,  and  also  in  that  of  tKe 
metal  produced  by  other  Indian  workers  more 

than  1,500  years  earlier  and  even  now  regard- 

ed as  a  perfect  steel."  As  recently  as  six- 
teen years  ago  many  of  the  native  smiths  of 

Southern  Nigeria  regarded  the  iron  manufac- 
tured by  their  own  countrymen  as  much  better 

than  imported  English  iron  for  the  making  of 

hoes  and  axes^  ;  nevertheless  they  were  not 
above  making,  for  sale  purposes,  pruning 
hooks,  knives,  etc.,  out  of  ordinary  hoop-iron, 

just  as  Sierra  Leone  natives  will  use  light  rail- 
way sleepers  and  similar  articles  for  making 

tools.  This  preference  is  further  explained  by 
the  fact  that  the  native  iron  is  often  of  good 

quality,  because  of  the  low  content  of  phos- 
phorus and  sulphur  in  the  ores  employed,  and 

also  because  of  the  efficient  dephosphorization 
brought  about  by  the  primitive  methods,  which 
involve  comparatively  low  temperatures  in  the 

presence  of  oxidizing  fluxes.  This  dephos- 
phorization may  be  six  times  as  complete  as 

that  effected  by  modernblast-furnace  methods.* 
Moreover  in  certain  cases  where  labour  is  par- 

ticularly cheap  and  materials  abundant,  it  is 
possible  to  produce  native  iron  at  a  cheaper 

(1) 
467. 

(2) 

(3) 

C.  R.  von  Schwartz,  Joiirn.  Iron  S-  SU-cl  Inst-,  1901,  i,  p. 

C.  R.  von  Schwartz.  o/>.  cH. 

C.   v.  Bellamy,    Tlie  Ironmonger,  vol.    cix,  1904,  p. 
Also  Journ.  Iron  &  Steel  Inst.,  1904,  i,  p.  41. 

(t)     F.  W.  Harbord,  The  Ironmonger,  vol.  clx,  1904,  p.  41. 

rate  than  imported  iron  ;  for  instance,  the  out- 
put of  native  iron  in  the  Philippine  Islands  was 

50%  greater  in  1913  than  in  1912,  presumably 
because  the  native  article  was  cheaper  than  the 

imported. °  In  spite  of  these  facts,  however, 
native  methods  are  generally  so  extravagant 
in  the  proportion  of  fuel  consumed  and  so 
wasteful  in  the  separation  of  the  metal,  that 
imported  iron  is  considerably  cheaper  and  thus 
it  commands  an  increasing  sale.  As  an  illus- 

tration of  this  it  may  be  pointed  out  that  the 
native  Nigerian  iron  referred  to  above  cost 
about  six  times  as  much  as  English  pig  iron 

to  produce^,  although  the  native  workers  in 
this  case  possessed  more  than  average  skill. 
Development  of  Native  Methods. — 

Native  methods  of  producing  iron  have  been 
carried  on  with  very  little  change  since  the 
earliest  historic  times.  The  industry  is  con- 

sidered to  have  had  its  origin  in  Armenia'^, whence  it  spread  to  India,  where  evidence  of 
the  manufacture  of  iron  as  far  back  as  2,000 

B.C.  has  been  adduced,^  to  other  parts  of  Asia, 
and  to  Africa.  The  earliest  record  of  the  mak- 

ing of  iron  in  Africa  comes  from  Egypt,  but  it 
was  not  followed  as  a  regular  process  in  that 

country  before  1,200  B.C.^  Iron  was  in  use, 
however,  even  before  any  method  of  extract- 

ing it  from  the  ore  was  known,  such  iron  being 
produced  by  chance  in  camp  fires,  in  forest 
fires,  by  lightning,  and  also  from  magnetic  iron 
ore,  which  not  only  looks  like  iron  but  is  mal- 

leable at  moderate  temperatures.^*'  More- 
over, from  the  earliest  historic  and  pre- 

historic times  meteoric  iron  has  been  used  by 

native  peoples  for  implements,  ornaments,  etc., 
as  has  been  shown  in  an  interesting  paper  by 

G.  F.  Zimmer.^^  This  writer  gives  details 
of  numerous  meteorites  that  have  fallen  within 
late  historical  times  ;  among  those  known  in 
West  Africa  he  mentions  the  case  of  one  near 
theSenegal  River,  which  in  1716  was  fashioned 

(5)  Report  of  Department  of  Mines,  Philippine  Islands,  1913. 

(6)  C.  V.  Bellamy,  op-  cit..  p.  41. 
(7)  G.  Zippelius,  Tourn.  Iron  <?  Steel  Inst..  1902.  ii,  p.  655. 
(8)  P.  Neogi,  Indian  Assoc,  for  Cult,  of  Set.,  Bull.  No.  12, 

(9)  Prof.  Flinders  Petrie,     The  Metals  m  Egypt,"  1915. 

(10)  Sir  E.  B.  Tyler.  "  Anthropologv." (11)  The  Use  of  Meteoric  Iron  by  Primitive  Ma.B,Journ.  Iron 
S  Steel  Inst..  1916,  i,  p.  306. !13 
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by  the  natives  into  weapons  and  even  into 
shallow  pots.  These  meteorites  are  of  course 
not  to  be  confused  with  rare  examples  of  iron 
occurring  in  the  native  state. 

Instances  of  ihe  manufacture  of  iron  by  na- 
tives of  West  Africa  have  occasionally  been 

reported  or  described,  and  by  comparison  of 
the  methods  employed  it  is  possible  to  trace  at 
least  three  stages  through  which  the  industry 
has  probably  progressed. 

Almost  the  simplest  possible  method  is  that 

described  by  Capt.  A.  F.  Mockler-Ferryman 

from  near  Jebbaonthe  Lower  Niger.^^  (9° 
lat.  and  5°  E.  long.).  In  this  case  lumps  of 
ore  are  thrown  on  top  of  a  pile  of  burning  wood 
in  a  more  or  less  open  native  kiln  ;  one  native 
feeds  the  fire  while  another  works  the  skin 
bellows,  and  both  are  protected  from  the  heat 
by  a  thin  mud  wall.  In  the  course  of  two  or 
three  hours  the  metal  trickles  into  a  hole  be- 

neath the  fire  and  is  sold  later  to  the  black- 
smiths without  further  treatment. 

The  second  stage,  described  in  detail  below, 

is  that  still  carried  on  by  the  iron-workers  of 
Sierra  Leone.  Here  the  ore  is  carefully  hand- 
picked  and  then  fed  into  a  properly  constructed 
furnace  ;  in  due  course  the  metal  collects  in  a 
well  at  the  bottom  of  the  furnace,  while  the 
slag  is  drawn  off  by  means  of  a  channel  near 
the  base.  Throughout  the  greater  part  of  the 
process,  which  occupies  two  to  three  days,  the 
only  draught  admitted  is  a  natural  one,  induced 
by  the  construction  of  the  furnace,  as  described 
later. 

The  third  and  most  highly  developed  stage 
is  illustrated  by  the  process  employed  by  the 
Nigerian  iron  workers,  some  of  whom  were, 
sixteen  years  ago,  busily  engaged  at  their  trade 
near  the  town  of  Oyo  ;  this  tovvn  is  situated  35 
miles  north  of  Ibadan,  which  is  reached  by  rail 
from  Lagos  in  about  ten  hours.  Their  furnaces 
and  methods  of  work  were  described  some 

years  ago  by  Mr.  C.  V.  Bellamy,  Director  of 
Public  Works,  Lagos,  in  an  interesting  and 

well  illustrated  paper. ^  ̂   These  workers  cal- 
cine and  pan  their  ores  before  charging  them 

into  the  furnace,  where  they  smelt  them  with 
the  aid  of  fluxes  carefully  chosen  from  the 
slags  of  previous  charges ;  these  fluxes  are 
added  and  the  slags  withdrawn  at  frequent  in- 

tervals during  the  smelting,  which  takes  about 
36  hours.  This  slag  is  drawn  off  through  a 
hole  in  the  base  of  the  furnace,  which  is  reached 
from  the  roof  of  a  short  underground  tunnel, 
while  the  metal  remainsbehindas  apasty  mass. 

(12)    Capt.   A.  F.   Mockler-Ferryiiian.  Joiirn.   Iron   &  Steel 
Inst  .  1893.  ii. 

U3)     Op.cit 

The  presence  of  this  tunnel  is  interesting  as 

showing  a  relation  between  this  type  of  Ni- 

gerian furnace  and  those^*  of  the  Itumba 
Hills  in  East  Africa,  which  are  reached  by 

long  passages  up  to  50  yards  in  length,  con- 
structed largely  to  induce  a  strong  draught. 

Furnaces  more  or  less  of  the  type  used  in 
Sierra  Leone  have  been  recorded  also  from 

other  parts  of  West  Africa,  such  as  Babela^'^ 
in  upper  Guinea,  and  the  North  West  Camer- 
oons.^*^  Moreover,  they  have  been  known 
for  many  years  in  the  Portuguese  African 
colonies,  one  of  which  exhibited  an  entire  na- 

tive iron-making  plant  at  the  Pennsylvania  ex- 

hibition of  1876.^^ A  remarkable  departure  from  the  ordinary 
methods  of  the  African  natives  is  seen  in  cer- 

tain parts  of  Bechuanaland,  where  the  people 

smelt  their  ores  in  small  crucibles  ̂ ®  after  the 
manner  of  the  ancient  iron- workers  of  India.  ̂   ̂ 
There  are,  however,  no  records  among  the 
African  iron-workers  of  any  form  of  direct 
casting,  such  as  practised  by  a  few  primitive 

peoples  elsewhere  ;  for  instance,  the  inhabi- 
tants of  the  Philippine  Islands  have  been  ac- 

customed for  a  very  long  time  to  cast  plough- 

shares for  their  own  use.^° 
The  iron  ores  used  by  the  different  workers 

vary  considerably  ;  they  include  lateritic  ores, 
bog  iron  ores,  black  sands  from  streams,  and 
metamorphic  ores  in  the  form  of  grains  of 
magnetite  separated  from  schists  by  crushing 
and  washing. 

Native  Methods  in  Sierra  Leone. — 
About  the  middle  of  January,  1920,  I  had 

the  opportunity  of  visiting  certain  native  iron- 
smelting  works  in  Sierra  Leone,  about  which 
no  published  account  has  previously  appeared, 

although  there  are  brief  references  in  the  litera- 
ture of  the  country  to  the  existence  of  such 

works.  The  workings  described  in  the  follow- 
ing paragraphs  are  carried  on  by  men  of  the 

Koranko tribe,  and  are  situated  on  the  outskirts 
of  the  village  of  Kalafoia,  near  Koinadugu,  in 
Koinadugu  district ;  they  may  be  reached  by 
a  march  of  about  five  days  from  Kamabai,  the 

terminus  of  the  railway  branch  line.  In  a  di- 
rect line  Kalafoia  lies  about  140  miles  N.E. 

by  E.  of  Freetown.  Similar  workings  are  re- 
ported from  other  parts  of  Sierra  Leone, 

namely,  Konno  and  Kissy. 
The  iron  ore  which  supplies  the  furnaces  is 

excavated  from  a  superficial  sand  formation 

(H)  J.  T.  Last,./oi<»-H.  Irnn  &  steel  Inst..  1694,  ii.  p.  400. 
(15)  J.  Morrow  Campbell,  lust.  Miii.  <S  Met.,  Bull.  No.  67. 
(16)  Stahlund  Eiseii.  vol.  xxxi,  p,  1,477. 
(17)  Dr.  Douglas,  The  Ironmonger,  vol.  cix,  1904,  p.  41. 
(18  Joitrn.  Iron  &  Steel  hist..  1902,  ii,  p.  498. 
(19)  C.  R.  von  Schwartz.  o/>.  cit. 
(20)  Rep.  Div.  of  Mines.  Philippine  Islands,  1913. I 
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Drawings  illustrating  the  Native  Iron-Smelting  Methods  in 
Sierra  Leone. 

which,  near  Koinadugu,  attains  a  thickness  of 
about  200  ft.  and  almost  completely  buries  the 

underlying  crystalline  rocks.  This  sand  for- 
mation is  unstratified,  and  is  typically  of  a 

light  buff  colour.  It  is  almost  invariably  over- 
lain by  a  thin  cap  of  ferruginous  laterite,  which, 

while  rarely  exceeding  a  thickness  of  one  to 
two  feet  on  the  flat  hill-tops,  may  accumulate 
on  valley  sides  to  a  much  greater  depth.  The 
natives  extract  the  ore  from  such  accumula- 

tions by  means  of  shallow  open  workings. 
The  ore,  which  variesconsiderably  in  thickness 
from  place  to  place,  sometimes  displays  a 
beautiful  pisolitic  structure,  and  at  other  times 
occurs  as  small  compact  masses  ranging  up  to 
about  eight  inches  in  length  and  varying  from 
red  brown  to  purple  red  in  colour.  A  partial 
analysis,  kindly  made  by  Mr.  R.  W.  Atkinson, 
B.Sc,  F.I.C.,  of  Cardiff,  of  a  sample  of  the 
ore  gave  the  following  results  : 

% 
FeaOs  6576    (Iron  entirely  in  ferric  state) 

SiOa  1471 

TiOa  0845 

P2O5  0055 

It  will  be  seen  that  the  percentages  of  ti- 
tanium and  phosphorus  are  remarkably  low. 

Near  the  site  of  the  iron-ore  excavations  the 
ironworkers  erect  one  or  two  small  blast-fur- 

naces for  smelting  the  ore.  The  furnaces  of 
different  localities  vary  slightly  in  size,  butthey 

are  fairly  uniform  in  structure.     The  follow- 

ing description  applies  to  a  typical  furnace 
which  was  examined  near  Koinadugu  (see  Fig. 

1).  The  body  was  pear-shaped  ;  it  stood  6  ft. 
out  of  the  ground,  and  was  nearly  8  ft.  in  total 
length,  and  about  5i  ft.  in  diameter  at  ground 
level.  The  walls  were  9  in.  thick  in  the  upper 
portions  and  were  made  of  clay  ;  the  aperture 
used  for  cleaning  out  the  furnace  was  filled  in 
with  clay  and  pieces  of  slag  when  not  required. 
The  roof  was  fashioned  into  a  well-rounded 
dome  pierced  at  the  apex  by  the  throat  of  the 
furnace,  which  was  protected  by  a  stout  rim  of 
clay.  The  mouth  was  about  8  in.  in  diameter. 
Eight  sets  of  air  channels,  or  tuyeres,  were 
placed  symmetrically  round  the  lower  part  of 
the  furnace,  each  set  consisting  of  four  steeply- 
inclined  pipes  placed  side  by  side  and  slightly 
oblique  to  the  inner  furnace  wall.  The  upper 
ends  of  the  pipes  reached  the  outer  air  about 
1  ft.  above  the  surface  of  the  ground,  and  their 
lower  ends  reached  almost  to  the  base  of  the 

furnace  ;  they  measured  1  in.  in  internal  di- 
ameter, and  their  walls,  made  of  clay,  were 

about  2  in.  thick.  It  should  be  noted  that  when 
the  furnace  is  working  and  the  large  aperture 
in  its  side  is  closed  up,  a  very  good  forced 
draught  is  produced  by  this  arrangement  of 
tuyeres,  as  their  total  area  is  only  one  half  that 
of  the  throat  of  the  furnace.  The  pipes  were 
made  in  the  following  manner  :  A  mixture  of 

clay  and  grass  fibres,  laid  longitudinally,  was 
moulded    around    smooth   cylindrical    sticks ; 



216 THE    MINING    MAGAZINE 

when  the  clay  was  set,  the  sticks  were  removed, 
and  the  pipes  dried  in  the  sun  until  they  were 
hard  enough  to  put  into  position,  where  their 
hardening  was  completed.  A  small  well  for 
collecting  the  molten  iron  was  sunk  into  the 
floor  of  the  furnace,  and  from  near  the  rim  of 

this  well  a  gently-sloping  channel,  about  4  in. 
in  diameter,  ran  through  the  wall  to  a  second 
well  outside  ;  the  channel  served  the  purpose 
of  draining  off  the  slag  into  the  well  when  the 
smelting  process  was  complete.  The  furnace 
was  enclosed  in  an  ordinary  native  house,  from 
the  roof  of  which  a  wide  central  area  of  thatch 
had  been  removed. 

To  smelt  a  quantity  of  ore  a  large  charcoal 
fire  is  laid  in  the  furnace  and  given  a  good 
start  by  the  application  of  country  bellows  to 
the  air-holes.  These  country  bellows  consist 
of  a  pair  of  deep  wooden  bowls  about  9  in,  to 
1  ft.  in  diameter,  over  each  of  which  is  fixed 
circumferentially  a  loose  cover  of  goatskin  ; 
the  draught,  produced  by  raising  and  lowering 
the  covers,  which  are  held  one  in  each  hand, 
is  led  into  the  furnace  tuyeres  by  a  pipe  fixed 
near  the  base  of  each  bowl.  The  intake  of  the 

bellows  may  be  at  the  near  end  of  the  outlet- 

pipe,  or  in  the  cover  underneath  the  operator's 
hand.  When  a  high  temperature  has  been 
attained,  the  furnace  is  fed  alternately  with 
baskets  of  ore  and  charcoal  until  about  three- 
quarters  full,  when  it  is  considered  properly 
charged.  Both  the  ore  and  the  charcoal  are 
previously  broken  into  lumps  about  the  size  of 
walnuts ;  the  ore  is  thrown  in  from  hemispheri- 

cal baskets  about  9  in.  in  diameter  and  the  char- 
coal from  baskets  twice  the  size.  The  furnace 

is  then  left  to  burn  for  two  or  three  days,  after 
which  the  condition  of  its  contents  is  tested  by 
opening  the  slag  channel  to  let  a  little  slag  run 
out.  If  the  slag  flows  out  quite  freely,  the 
smelting  is  considered  complete  ;  if  not,  more 
charcoal  is  thrown  in  and  the  furnace  heated 

up  once  more.  When  ready,  the  slag  is  drawn 
off  into  the  outer  well  and  the  furnace  allowed 

to  cool  down.  Theinfilling  of  the  large  aperture 
in  the  side  of  the  furnace  is  then  removed  so 

that  the  slab  of  iron  can  be  taken  out  and  bro- 

ken into  small  pieces.  These  pieces  are  care- 
fully hand-picked,  and  those  which  still  enclose 

particles  of  slag  are  broken  down  to  a  finer 
grade  and  melted  up  afresh  in  a  small  furnace, 
18  in.  deep  (see  Fig.  2),  sunk  into  the  floor  of 
the  smelting  house.  The  yield  of  iron  from  a 
single  charging  of  the  furnace  would  probably 
not  exceed  70  lb.  ;  that  of  the  Nigerian  furnace 
described  above  is  considered  to  be  between 

70  and  80  lb.  as  recorded  by  Bellamy. 
The  puddling  of  the  iron  obtained  in  this 

way  is  carried  out  by  the  smith  to  whom  the 
metal  is  sold.  He  effects  this  at  his  forge  by 
heating  and  hammering  the  metal,  the  speed 
of  his  hammering  being  increased  as  the  metal 

becomes  hotter.  Probably  the  amount  of  de- 
carburization  so  produced  is  varied  in  accord- 

ance with  the  kind  of  tool  required. 

It  is  important  to  notice  that  the  Sierra  Le- 
one furnace  yields  a  mobile  metal  which  readily 

collects  at  the  base  of  the  furnace,  and  when 
cold  takes  the  form  of  cast  iron,  apparently 

white  "  cast  iron  ;  whereas  the  Nigerian  fur- 
nace yieldsonly  a  pasty  or  spongy  massof  metal, 

termed  "  puddled"  steeP^,  which  remains  in 
the  furnace  as  the  slag  is  drawn  off.  This 
diflFerence  in  the  nature  of  the  yield  may  fre- 

quently be  observed  on  comparing  native 
methods  of  preparing  iron.  The  more  mobile 
condition  of  the  metal  produced  by  the  Sierra 
Leone  workers  is  probably  due  to  the  shape  of 
their  furnace,  which  is  proportionally  longer 
than  that  of  the  Nigerian  workers.  This  would 
enable  it  to  offer  conditions  approximating  to 
those  of  the  modern  blast-furnace,  in  which 
the  metal  is  first  reduced  to  a  pasty  state  and 

then,  on  taking  up  more  carbon,  becomes  in- 
creasingly mobile  and  collects  at  the  bottom  of 

the  furnace. 
The  Sierra  Leone  natives  use  their  iron  to 

make  knives,  matchets,  farm  hoes,  and,  in 
Kissy  country,  a  form  of  currency  known  as 

"  Kissy  Pennies."  These  pennies  each  con- 
sist of  a  thin  rod  of  iron  about  a  foot  long, 

flattened  at  one  end  and  barbed  at  the  other  ; 
they  are  still  good  currency  in  that  part  of  the 
country  and  are  valued  at  one  penny  each. 

In  conclusion,  I  have  pleasure  in  acknow- 
ledging the  assistance  I  received  from  my  wife, 

who  not  only  read  the  proofs  of  this  paper  and 
aided  me  in  making  the  observations  on  which 

it  is  based,  but  .also  shared  with  me  the  dis- 
comforts of  tropical  travel. 

(21)    cf.  Analyst's  Report  in  C.  V.  Bellamy's  paper,  p.  41. 

Colloids. — A  discussion  on  "  The  Physics 
and  Chemistry  of  Colloids,  and  their  Bearing 

on  Industrial  Questions,"  is  being  arranged 
jointly  by  the  Faraday  Society  and  the  Physi- 

cal Society  of  London,  and  has  been  fixed  for 
Monday,  October  25,  at  the  Institution  of 

Mechanical  Engineers,  Storey's  Gate,  West- 
minster. The  discussion  will  be  presided  over 

by  Professor  Sir  W.  H.  Bragg,  and  it  will  be 
introduced  by  Professor  Svedberg,  of  the 

University  of  Upsala.  Non-members  of  the 
societies  may  obtain  tickets  of  admission  from 
Mr.  F.  S.  Spiers,  10,  Essex  Street,  London, 
W.C.2. 



THE  GEOLOGY  OF  THE  WOLFRAM   LODES 
OF  THE   WEST   OF   ENGLAND. 

By  E.    H.    DAVISON,  B.Sc,  F.G.S. 

The  History  of  Wolfram  Produc- 
tion.— Wolfram  has  been  a  mineral  of  econo- 

mic value  for  about  eighteen  years  so  far  as 

its  exploitation  in  the  West  of  England  is  con- 
cerned. Before  that  time  its  occurrence  in  the 

lodes  was  looked  upon  as  a  disadvantage,  and 
its  presence  in  the  concentrates  was  heavily 

penalized  by  the  smelters.  There  is,  as  a  re- 
sult, a  very  imperfect  record  of  its  occurrence 

in  the  older  mines.  When  found  in  the  lode 
it  was  carefully  avoided,  and  only  noted  as  an 
unfortunate  defect  in  the  lode  or  as  a  mineral 
occurrence  of  scientific  interest.  Its  complete 
separation  from  the  tin  by  the  Oxland  process 

was  expensive,  and  it  was  not  until  the  intro- 
duction of  magnetic  separation  that  the  dress- 

ing of  these  two  minerals  could  be  carried  out 
economically.  Since  1903,  wolfram  has  been 
an  important  by-product  of  many  tin  mines, 
but  in  most  cases  only  a  by-product,  as  tin  is 
still  usually  the  chief  product  of  the  lodes. 

Cornwall  produces  nearly  all  the  tungsten 
ore  now  mined  in  Great  Britain,  though  small 
amounts  are  produced  in  South  Devon  and 
Cumberland.  By  far  the  commonest  mineral 
is  wolfram  (FeMn)W04,  which  is  practically 
the  only  source  of  tungsten  in  Cornwall  and 
Devon.  Scheelite,  CaWO^,  occurs  in  one  or 
two  localities,  but  in  too  small  amounts  to  be 
an  ore  of  economic  importance. 

The  following  table  of  output  of  wolfram 
ore  since  1895  indicates  the  rise  in  importance 
of  the  mineral.  The  figures  are  obtained  from 
Memoirs  of  the  Geological  Survey,  the  Special 
Memoir  on  Tin  and  Tungsten  published  in 

1916  by  the  Geological  Survey,  and  the  year- 
books of  the  Cornish  Chamber  of  Mines. 

Year. 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 

Long  Tons. 
Nil 
43 

125 

313 

865 
8 

18 
9 

Year. 
1903 

1904 1905 
1906 

1907 
1908 

1909 
1910 

1911 

Lone  Tons. 
272 155 
158 

244 247 
220 
333 
255 
245 

Year.  Long  Tons. 
1912 
1913 

1914 1915 1916 
1917 
1918 

1919 

187 

181 206 318 

3565 

220"5 

227"5 

254 

General  Relations  of  the  Lodes. — 
As  is  well  known,  Cornwall  and  Devon  are 
built  up  of  Paleozoic  sediments,  which  pass 
from  clay-slate  of  probable  Ordovician  age  in 
the  west  through  Devonian  beds  to  Culm  Meas- 

ure rocks  in  north-east  Cornwall  and  south 
Devon.  All  are  predominantly  slaty,  and  are 
known  to  the  miners  as  killas.     These  sedi- 

ments are  penetrated  by  five  large  granite 
bosses,  with  a  number  of  smaller  ones,  each 
of  which  is  surrounded  by  a  zone  of  contact 
alteration  which  often  extends  a  mile  or  more 
from  the  outcrop.  Later  intrusions  of  aplite 
and  pegmatite  occur  mainly  in  the  granite,  and 

dykes  of  quartz- porphyry  (el van)  of  still  later 
date  penetrate  both  granite  and  slate.  Lodes 
occur  both  in  the  granite  and  in  the  altered 

clay-slate  around  it.  There  are  at  least  three 
systems  of  lodes,  and  of  these  the  first  formed 
are  the  chief  tin,  wolfram,  and  copper  lodes, 
and  have  a  general  strike  a  few  degrees  north 
of  east.  The  three  metals  are  differently  dis- 

tributed in  the  lodes,  the  upper  parts  carrying 
either  predominant  copper  or  wolfram,  while 
tin  becomes  predominant  in  depth.  Instances 
of  lodes  rich  in  both  copper  and  wolfram  are 
almost  unknown.  Thus  the  wolfram  occurs 

in  the  upper  portion  of  the  tin-wolfram  zone, 
and  is  found  chiefly  in  those  lodes  which  lie 

close  to  the  granite-slate  contact. 
Distribution  of  the  Wolfram  Lodes. 

— Wolfram-bearing  lodes  are  found  in  associa- 
tion with  each  of  the  granite  masses  from 

Balleswidden,  near  St.  Just,  to  Hemerdon, 
near  Plymouth,  but  little  wolfram  has  been 

produced  from  mines  in  the  Land's  End  area. The  chief  areas  are  as  follow  : 

Associated 
Granite  Mass.  Mine.  Remarks. 

Land's  End  Balleswidden  -  -  -  Abandoned. 
Godolphin        Lady  Gwendoline  &  Great )  „,     ,. 

Work    -•         -         -  )  ̂°'''^'ng- Carn  Menelez  South    Crofty,    Tincroft.) 
East      Pool,      Peevor,  }•  Working. 
Killifreth,  Wheal  Busy) 

And  many  abandoned  mines. 
Cligga  Head    -         -         -  Abandoned. 
Castle-an-Dinas        -         -  Working. 
Bunny,  etc.      -         -         -  Abandoned. 

Developing 

or  working 

St.  Agnes 
St.  Austell 

Bodmin Treburland,    Halvanna, 

Buttern  Hill 

Kit  Hill  Kit        Hill,        Hingston] Downs,  Hawkmoor.L 
Holmbush.Drakewalls,  | 

Bedford  ' Dartmoor         Hemerdon 

dumps. 

Working. 

-  Working. 

Characters  of  the  Lodes. — The  wol- 
fram lodes  contain  essentially  quartz  and  wol- 

fram. In  addition  mispickel  and  cassiterite  are 
commonly  associated  metallic  minerals,  and 
the  gangue  minerals  usually  include  chlorite 
and  felspar,  while  tourmaline  and  fluor-spar 
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are  also  often  present.  Less  common  constit- 
uents are  copper  minerals,  pyrite,  stannine, 

and  molybdenite,  while  scheelite,  chalybite, 
scorodite,  and  iron  oxides  occur  as  alteration 
products.  The  structure  of  the  lodes  is  usually 

very  coarsely  crystalline,  many  of  them  hav- 
ing a  structure  similar  to  that  of  pegmatites. 

Comb  structure  is  rare,  but  in  the  deeper 
lodes  brecciation  is  fairly  common.  The  lode 

walls  are  usually  clearly  defined,  and  impreg- 
nation of  the  country  rock  with  wolfram  is 

exceptional.  Besides  occurring  as  lodes,  wol- 
fram is  found  as  a  constituent  of  pegmatites 

an  inch  or  so  to  a  foot  or  eighteen  inches  in  dia- 
meter. Those  two  components  complete  the 

lode  contents,  thera  being  no  chlorite,  tourma- 
line, mispickel,  or  sulphides,  with  the  excep- 
tion of  very  small  amounts  of  copper  com- 

pounds. The  lode  occurs  in  the  clay-slate 
just  above  the  crest  of  a  granite  ridge  or  apo- 

physis. It  meets  the  granite  surface  in  the 
lower  level  of  the  mine,  and  is  either  deflect- 

ed or  pinches  out ;  further  development  is 
necessary  to  prove  which  is  the  case.  This  is 
an  example  of  a  typical  quartz-wolfram  lode 
originating  from    solutions   derived  from  the 
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Fig.  1.     Map  indicating  Position  of  Wolfram  Deposits  in  Cornwall. 

and  greisen  bands  at  several  localities. 
The  order  of  crystallization  of  the  veinstone 

minerals  appears  to  be  as  follows:  First, quartz 
and  wolfram,  accompanied  or  preceded  by 
cassiterite  if  present ;  then  mispickel,  stannine, 

and  other  sulphides  ;  lastly  chlorite  and  secon- 
dary quartz,  followed  by  alteration  minerals. 

When  tourmaline  or  fluor-spar  are  present,  they 
appear  to  be  among  the  earlier  minerals  to 
crystallize. 

Examples  of  Typical  Veinstones. — 
The  simplest  wolfram  lode  worked  at  present 
in  Cornwall  is  that  of  Castle-an-Dinas  mine, 
St.  Columb.  The  lode  occupies  a  clean-cut  ver- 

tical fissure  in  tourmalinized  clay-slate,  and 
contains  coarsely  crystallized  white  quartz 
with  patches  of  massive  wolfram  varying  from 

differentiated  granite  magma.  It  is  significant 

that  greisen  veins  carrying  wolfram  and  cassi- 
terite occur  in  the  neighbouring  granite. 

At  Hemerdon  and  Kit  Hill  the  veins  con- 
sist of  greisen  and  pegmatite  carrying  wolfram 

and  cassiterite,  as  well  as  quartz  veins  with 
these  minerals  ;  mispickel  is  also  present,  and 
molybdenite  occurs  at  Kit  Hill.  The  veins 

and  adjacent  granite  show  the  results  of  pneu- 
matolytic  action  in  the  occurrence  of  tourma- 

linized rock,  and  veins,  greisen  veins,  and  kao- 
linized  granite.  The  veins  are  worked  in  the 
superficial  portion  of  the  granite  mass  near 
the  crest  of  the  ridge. 

The  middle  lode  at  Killifreth  mine  is  filled 
with  clean  white  quartz  carrying  wolfram  with 

occasional  molybdenite,  and  vughy  quartz  con- 
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taining  cassiterite,  mispickel,  blende,  and  tour- 
maline. The  lode  is  worked  in  the  clay-slate 

away  from  the  crest  of  the  Carn  Marth  gran- 
ite mass, but  atongue  of  granite  has  been  struck 

20  fathoms  below,  and  a  schorl-rock  reef  is 

found  in  a  higher  level.  In  this  lode  cassiter- 
ite is  the  predominant  mineral,  wolfram  being 

subsidiary.  This  seems  to  be  the  case  with  all 
lodes  occurring  at  depth  in  the  granite,  or  at 
what  was  originally  considerable  depth  in  the 

clay-slate. 
The  Rogers  lode  represents  a  deeper  level  in 

the  tin-tungsten  zone,  as  the  lode  is  worked 
from  a  level  situated  some  190  fathoms  deep 
in  the  slate  to  a  level  some  270  fathoms  deeper, 
the  last  50  fathoms  being  in  the  granite.  The 
veinstone  is  a  coarsely  crystallized  aggregate 
of  quartz,  wolfram,  mispickel,  and  chlorite, 
with  cassiterite  and  fluor-spar  and  a  little  tour- 

maline. The  Avolfram  crystals  frequently  stand 
out  like  the  felspars  in  a  pegmatite,  of  which 
the  whole  structure  reminds  one  (see  Fig.  2). 

In  parts  of  the  lode  the  wolfram  is  seen  to  have 

changed  more  or  less  completely  into  scheel- 
ite.  Microscopic  examination  shows  the  crys- 

tals to  have  a  centre  of  unaltered  wolfram, 

shading  off  outward  into  scheelite,  which  is 
sometimes  edged  with  chalybite  crystals. 

It  will  be  noted  that  the  Rogers  lode  can  be 
traced  from  the  clay-slate  into  the  granite,  and 

this  applies  both  passing  downward  and  pass- 
ing from  west  to  east  at  some  levels.  It  has 

been  observed  that  wolfram  values  decrease 
and  tin  values  increase  on  following  the  lode 
either  downwardor  horizontally  intothegranite. 

A  small  lode,  exposed  in  a  stope  in  New 

Cook's  section  of  South  Crofty  mine,  shows 
porphyritic  structure.  Idiomorphic  crystals  of 
wolfram  lie  in  a  coarsely  crystalline  aggregate 

of  quartz,  mispickel,  stannine,  and  smaller 
wolfram  crystals  with  chlorite  (see  Fig.  3). 
Two  other  interesting  occurrences  of  wol- 

fram are  at  St.  Michael's  Mount  and  at  Cligga 
Head  near  Perranporth.  In  each  locality  there 
are  bands  of  greisen  running  almost  vertically 
and  parallel  to  the  margin  of  the  granite  which 

carry  cassiterite,  wolfram,  blende,  chalcopy- 
rite,  molybdenite,  and  uranium,  with  tourma- 

line, gilbertite,  topaz,  and  white  quartz.  These 
greisen  lodes  show  the  source  of  the  wolfram 
to  be  the  granite  magma,  and  this  is  also  borne 
out  by  its  occurrence  in  pegmatites. 

Conclusion. — The  wolfram  lodes  are  char- 
acterized by  predominant  quartz  ;  mispickel  is 

a  frequent  constituent,  while  cassiterite  when 
present  increases  in  amount  as  the  lode  is  fol- 

lowed in  depth  or  into  the  granite,  while  wol- 
fram decreases.    Copper  minerals  are  usually 

Fig.  2.     Veinstone,  190  fm.  Level  East  Pool. 
Shows  Quartz  (white).  Wolfram  (black),  changing  to  Scheelite 

(pale  grey),  with  Mispickel  and  Chlorite. 
Photo  by  Siirbey,  Camborne. 

Fig.  3.     Veinstone  krom  Stope  in  South  Looe,  New  Cook's Section,  South  Croftv. 
Shows  Quartz  (white),  large  phenocrysts  of  Wolfram  (black), 

Mispickel,  Chlorite,  and  Stannine. 
Photo  by  Surbey,  Catnborne- 

only  present  in  small  amount,  and  tourmaline 
is  often  absent  or  present  in  small  proportions. 
Fluor-spar  is  fairly  common  in  the  deeper 

parts  of  the  lode.  The  lodes  are  intimately  as- 
sociated with  the  granite,  especially  along  its 

contact  with  the  clay-slate.  The  lode  contents 
have  their  source  in  the  granite,  from  which 

they  appear  to  have  been  extracted  by  a  pro- 
cess of  differentiation  similar  to  that  giving 

rise  to  pegmatites. 
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LETTERS  TO  the  EDITOR 
Black  Tin. 

The  Editor : 

Sir — Might  I  suggest  that  mine  operators, 
prospectors,  and  others,  when  reporting  in  terms 

of  "black  tin"  and  "tin  oxide"  should  state  the 
metal  percentage.  The  metallic  content  of  so- 

called  black  tin  may  vary  from  78'6%  down  to 
anything.  Theterm  "black  tin, "asoften loose- 

ly applied,  is  not  necessarily  pure  cassiterite. 
As  an  instance,  in  the  September  issue  of  the 
Magazine  the  value  of  certain  ore  brought 
to  surface  is  stated  to  assay  from  50  to  60  lb. 
tin  oxide  per  ton.  Is  this  pure  tin  oxide  of 

78*6%  Sn,  or  is  its  value  judged  by  the  eye  on 
the  vanning  shovel  ?  Would  it  not  be  better 
to  reduce  all  black  tin  and  tin  oxide  quota- 

tions to,  say,  a  base  of  70%  Sn  or  else  quote  as 
metal  ? 

M.  Gregory. 

St.  Day,  Cornwall, 
September  23. 

The  Prevention  of  Corrosion  in  Locked- 
Coil  Ropes, 

The  Editor : 

Sir — We  notice  that  in  your  issue  for  Aug- 
ust you  print  a  paragraph  describing  a  type  of 

locked-coil  rope  in  which,  it  is  stated,  protec- 
tion is  given  to  the  wires  composing  the  rope  by 

a  metallic  covering.  W'ithout  entering  into  the 
merits  or  otherwise  of  this  metallic  covering, 
we  beg  to  draw  your  attention  to  that  part  of 
the  paragraph,  in  which  it  is  stated  that,  while 
it  is  possible  to  deal  with  the  question  of  corro- 

sion in  round  stranded  ropes,  the  lubrication  of 
locked-coil  ropes  is  a  matter  of  some  difficulty. 
Superficially,  this  argument  would  appear  to  be 

sound,  but  we  w-ould  point  out  that  in  all  pro- 
perly constructed  wire  ropes  the  bulk  of  the 

lubrication  is  obtained  from  within,  and  is  not 
applied  externally  as  the  paragraph  suggests, 
this  being  of  a  secondary  nature,  and  intended 
to  protect  the  outer  wires  where  the  protective 
dressing  has  been  removed  by  friction  on  pul- 

leys, etc.  In  round  stranded  ropes,  the  main 
hemp  core  is  thoroughly  saturated  with  lubri- 

cant which  is  gradually  squeezed  into  the 
strands  during  the  life  of  the  rope,  thus  over- 

coming internal  friction  and  corrosion,  while 
in  a  properly  constructed  locked-coil  rope,  the 
material  is  thoroughly  lubricated  by  means  of 
an  anti-corrosive  dressing,  right  from  the  in- 

itial stages  of  its  construction,  with  the  result 
that  when  the  rope  is  finished  the  internal  por- 

tions may  be  regarded  as  working  in  a  bath  of 
grease,  which  is  of  a  viscosity  suitable  to  pre- 

vent its  escape,  and  is  also  held  in  place  by 
the  locked  sectional  wires  on  the  outside  of  the 
rope.  Under  these  circumstancesitis  notneces- 
sary  to  further  protect  the  rope  from  corrosive 
influences,  and  the  more  real  danger,  that  of 
internal  friction  between  the  members,  is  also 
successfully  overcome.  It  will  therefore  be 
seen  that,  from  its  method  of  construction,  a 
locked-coil  rope  is  less  liable  to  internal  cor- 

rosion than  other  ropes,  and  the  drawbacks 
mentioned  in  the  paragraph  do  not  obtain  when 
the  secondary  or  external  dressing  is  judicious- 

ly applied.  It  will  be  well  for  those  interested 
to  carefully  consider  the  above-mentioned 
points,  when  reading  the  paragraph  to  which 
we  have  alluded. 

For  John  &  Edwin  Wright,  Ltd., 
P.  A.  Taylor, 

Director. 

Universe  Wire  Rope  Works, 
Birmingham,  September  18. 

NEWS  LETTERS. 
TORONTO. 

September  13. 

Ontario's  Metalliferous  Output. — 
Returns  received  by  the  Ontario  Department 
of  Mines  for  the  six  months  ended  June  30 
give  the  total  value  of  metallic  production  as 
$22,101,580,  as  compared  with  $18,759,829 
for  the  corresponding  period  of  1919.  The  list 
is  headed  by  gold,  which  was  produced  to  the 
amount  of  277,656  oz.,  valued  at  §5,690,504, 
as  compared  with  231,729  oz.,  of  the  value  of 
$4,666,759.  Theoutput  of  silver  was  4,474,322 
oz.,  valued  at  $5,077,028,  as  against  5,744,172 
oz.,  of  the  value  of  §5,951,362.  For  the  first 
time  since  1903,  when  the  Cobalt  silver  mines 
were  discovered,  the  output  of  gold  exceeds 

that  of  silver  in  valuation.  Nickel  was  pro- 
duced to  the  amount  of  4,854,979  lb.,  valued 

at  $1,696,687,  the  output  for  the  corresponding 
period  of  1919  being  5,147,745  lb.,  of  the  value 
of  $l,825,347,andtheexports  of  nickel  inmatte 
were  9,527  tons,  value  $5,338,120,  as  against 
7,072  tons  of  the  value  of  83,535,915. 
Porcupine. — The  shareholders  of  the 

Dome  Mines  on  the  4th  inst.  ratified  the  ar- 
rangement entered  into  by  the  directors  for 

the  purchase  of  the  Dome  Extension,  on  which 
operations  have  been  for  some  time  carried  on 
under  the  option  held  by  the  Dome.  Explora- 

tion work  by  means  of  diamond-drilling  indi- 
cated the  occurrence  of  large  ore-bodies.  The 

acquisition  of  the  Dome  Extension  property, 
moreover,  removes  any  apprehension  of  the 
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221 veins  discovered  at  depth  on  the  Dome  dipping 
into  the  Extension,  as  they  appeared  Hkely  to 
do  from  the  formation.  The  terms  of  the  pur- 

chase give  the  shareholders  of  the  Dome  Ex- 
tension 76,667  shares  of  Dome  stock,  being  one 

share  for  every  thirty  of  Dome  Extension  hold- 
ings. 

Diamond-drilling  from  the  1,250  ft.  level  of 
the  Hollinger  Consolidated  has  encountered 
ore  at  a  depth  of  2,400  ft.  and  shown  that  the 
same  geological  formation  which  obtains  on  the 
upper  levels  is  continued  to  that  depth.  The 
shaft  is  being  sunk  to  tap  the  vein.  The  Hol- 

linger has  now  a  working  force  of  about  1,200 
men,  which  is  being  gradually  increased.  A 
number  of  British  miners  are  expected  to  ar- 

rive this  month.  The  recent  payment  of  an 
extra  dividend  of  1%  created  the  impression 

that  the  company  was  about  to  resume  the  for- 
mer scale  of  dividend  payments,  but  this  is 

officially  denied. 
The  Davidson  Consolidated  has  effected  ar- 

rangements in  England  for  the  sale  of  1 ,500,000 
shares  of  treasury  stock  at  75  cents  per  share, 
coupled  with  the  condition  that  the  purchasers 

shall  have  an  option  on  2,000,000  vendors' 

shares,  1,000,000  at  $1  and  1,000,000  at  $1'25 per  share,  the  option  to  run  for  two  years  or 
until  the  first  500  ton  unit  of  a  mill  is  construc- 

ted. According  to  thisarrangementeachshare- 
holder  will  have  to  option  50%  of  his  shares  to 
the  English  interests,  and  many  of  them  are 
not  disposed  to  accept  the  terms.  President 
G.  C.  Crean  states  that  should  the  negotiations 
fall  through  the  company  will  have  no  other 
alternative  than  to  assess  the  shareholders  for 
the  money  needed  to  carry  on  development  and 
build  the  mill.  At  the  North  Davidson  a  shaft 
has  been  sunk  50  ft.  on  a  vein  which  is  stated 
to  carry  rich  ore  over  a  width  of  from  4  to  5  ft. 
A  steam-driven  plant  has  been  installed. 

The  shaft  on  the  Porcupine  Keora  has  reach- 
ed a  depth  of  250  ft.,  and  cross-cutting  has  been 

started  to  open  up  high-grade  veins.  The  Clif- 
ton has  sunk  to  225  ft.,  and  is  carrying  on  lat- 
eral work  on  two  levels  with  satisfactory  re- 

sults. 

KiRKLAND  Lake. — The  development  of 
the  eastern  section  of  the  Kirkland  Lake  dis- 

trict, where  many  new  enterprises  have  been 

undertaken,  is  being  watched  with  much  inter- 
est. The  properties  being  opened  up  here  in- 
clude the  Bidgood,  Crystal  Lake,  Pmelle  Kirk- 
land, Wood- Kirkland,  Lebel  Ore,  and  King- 

Kirkland.  They  are  all  situated  on  a  belt  of 
favourable  rock  formation  extending  eastward 

from  the  producing  area  of  the  field.  Charac- 
teristic features  of  this  section  are  the  great 

width  of  some  of  the  veins  encountered  and  the 
occurrence  of  showings  of  visible  gold  and  gold 

tellurides  in  close  proximity  to  contacts  be- 
tween the  conglomerate  and  porphyry  forma- 
tions. These  conditions  are  similar  to  those  pre- 

vailing in  the  now  productive  section  of  the 
Kirkland  Lake  area. 
The  Lake  Shore  during  July  produced 

$52,424  from  the  treatment  of  1,860  tons  of 

ore,  being  an  average  extraction  of  $28*18  per ton,  which  is  considerably  above  its  general 
average.  Its  total  output  for  the  year  is 

$339,427.  The  Kirkland  Lake  has  reduced 

its  operating  costs  to  $6'2 1  per  ton.  No.  1  shaft is  down  about  920  ft.,  at  which  depth  the  rock 
formation  is  similar  to  that  on  the  upper  levels. 
The  Hunton  Kirkland  is  continuing  the  shaft 
from  40  ft.  to  the  200  ft.  level,  where  lateral 

work  will  be  undertaken.  The  Ontario  Kirk- 
land has  begun  excavations  for  the  new  mill, 

the  heavy  equipment  for  which  will  be  brought 

in  over  the  winter  roads.  The  Wright- Har- 

greaves  has  sunk  shaft  No.  1  to  the  400  ft.  level, 

and  is  stoping  ore  on  several  levels  in  prepara- 
tion for  the  completion  of  the  mill.  The  Wood- 

Kirklandisinstalling  a  mining  plant.  The  shaft 

is  down  40  ft.,  and  the  vein  shows  improve- 
ment. The  Ontario  Government  is  building  a 

wagon  road  from  the  Tough  Oakes  mine  east 
through  Lebel  township  to  Mud  Lake. 

Cobalt. — The  leading  producing  com- 
panies are  again  shipping  their  bullion,  much 

of  which  was  stored  during  the  depression  in 

the  silver  market.  During  the  week  ended  Sep- 
tember 10,  shipments  to  the  amount  of  550,715 

oz.  were  made  by  the  Nipissing  and  the  Mining 

Corporation  of  Canada.  During  August  the 

Nipissing  produced  silver  to  the  value  of 

$238,919,  the  total  production  for  the  year  so 

far  being  valued  at  $2,340,983.  Work  at  the 

leading  mines  continues  at  a  normal  rate,  but 

a  gradual  falling  off  in  output  is  shown.  The 
recently-opened  mines,  including  the  Bailey, 

Colonial,  Lumsden,  and  Oxford-Cobalt,  are 

making  good  progress  with  fair  chances  of success. 

VANCOUVER.   B.C. 

August  31 . 
The  Granby  Company. — On  August  23, 

Mr.  Justice  Gregory  rendered  a  decision  in  the 
case  of  the  Esquimalt  &  Nanaimo  Railway  (a 

subsidiary  of  the  Canadian  Pacific)  v.  Wilson 
&  McKenzie,  executors  of  the  late  Joseph 

Ganner,  in  favour  of  the  plaintiff,  thereby  tak- 
ing away  the  title  to  the  Cassidy  colliery,  at 

Nanaimo,  from  the  Granby  Consolidated  Min- 

ing, Smelting  &  Power  Company,  which  bought 
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the  coal  lands  from  the  Joseph  Ganner  estate. 
Joseph  Ganner  received  the  coal  lands  under 

the  Settlers'  Right  Act,  having  been  in  pos- 
session of  the  surface  rights  prior  to  the  con- 

struction of  the  Esquimau  &  Nanaimo  Rail- 
way. The  Granby  company  purchased  the 

property  from  the  Ganner  estate,  and  applied 
to  the  Provincial  Government  for  a  Crown 

grant  of  the  property,  which  was  given  to  them. 
On  the  strength  of  this  the  Granby  company 
developed  and  equipped  the  property  at  a  cost 
of  over  $2,000,000.  The  Esquimalt  &  Nan- 

aimo Railway  Co.  applied  to  the  courts  to  have 
the  Crown  grant  made  null  and  void,  with  the 
result  as  stated,  claiming  that  the  Dominion 
Government  had  granted  the  land  to  it  in  part 
consideration  for  constructing  the  railway. 
The  case  will  be  fought  to  the  ultimate  court 
of  appeal,  and,  in  the  meantime,  arrangements 
have  been  made  by  which  the  Granby  com- 

pany will  continue  to  work  the  property  until 
the  final  settlement.  The  Granby  company 
bought  the  coal  lands  at  the  time  of  the  strikes 

at  the  Crow's  Nest  Pass  collieries  in  order  to 
render  itself  independent  of  outside  collieries 
for  coke  for  its  smelter.  Besides  developing 
the  colliery,  which  now  is  producing  500  tons 

of  coal  daily,  the  company  built  30  by  -  pro- 
duct, coke  ovens  at  Anyox  on  the  mainland. 

Under  the  new  management  at  the  copper 

mine  and  smelter,  at  Anyox,  the  Granby  com- 
pany produced  2,400,000  lb.  of  copper  during 

July,  against  2,079,000  tons  in  June.  The 
tonnage  of  both  coke  and  flux  is  said  to  have 
been  reduced.  The  company  now  is  contem- 

plating the  erection  of  a  concentrating  plant 
with  a  capacity  of  2,000  tons  per  day  at  its 
mines  at  Hidden  Creek,  with  the  view  to  con- 

centrating and  sintering  the  ore  before  smelt- 
ing It. 

The  Canada  Copper  Corporation, 
which  has  developed  an  ore  reserve  of  more 
than  11,000,000  tons  at  Copper  Mountain,  in 

Similkameen  district,  erected  a  2,000-ton  con- 
centrator at  Allenby,  and  is  constructing  a 

spur  railway  to  the  mine  and  concentrator 

from  Princeton,  has  been  obliged  to  reorgan- 
ize in  order  to  complete  the  work.  The  cor- 

poration has  had  a  lot  of  bad  luck.  The  plant 
should  have  been  finished  last  autumn,  or  at 
any  rate,  early  in  the  present  year,  but,  owing 
to  strike  after  strike,  the  work  has  dragged  on. 

In  the  meantime  the  cost  of  supplies  and  la- 
bour has  increased,  and  has  so  far  caused  an 

increase  on  the  preliminary  estimate  of  half-a- 
million  dollars.  This  amount  has  been  under- 

written, and  the  shareholders  have  been  given 
the  alternative  of  paying  50  cents  per  share 

and  receiving  share  for  share  in  the  new 
organization,  or  of  exchanging  ten  shares  of 
the  old  stock  for  three  of  the  new. 
The  Imperial  Oil  Company  has  struck 

aflowof  about  10  barrels  per  day  in  a  well  north 
of  Great  Slave  Lake,  in  the  Mackenzie  River 
basin.  While  the  discovery,  of  course,  is  not 

of  great  commercial  value  in  itself,  it  is  con- 
sidered to  be  the  possible  harbinger  of  better 

things  to  come.  Oil  was  found  in  three  strata, 
at  80,  200,  and  425  ft.  respectively.  The  find 
is  of  interest,  too,  from  the  fact  that  the  bore 
was  sunk  on  the  advice  of  S.  E.  Slipper,  of  the 
Canadian  Geological  Survey.  Mr.  Slipper 

said  :  "  Northward  of  the  granite  spur  extend- 
ing westward  between  Athabaska  and  Great 

Slave  lakes  another  embayment  of  the  ancient 

sea  is  encountered.  The  deposits  in  this  em- 
bayment show  a  sedimentation  somewhatsimi- 

lar  to  that  in  Manitoba,  but  as  they  are  not 
marked  by  great  thicknesses  of  Cretaceous 
shales  and  as  the  basin  was  not  so  greatly 
deepened  by  continental  stresses,  exposures 
farther  from  the  fluctuating  margin  are  found, 

and  the  Devonian  section  includes  the  petro- 
liferous beds  that  are  absent  from  the  expo- 

sures in  Alberta  and  Saskatchewan.  These 
beds  can  be  reached  by  the  drill  over  a  large 

area,  and  the  probing  for  oil  presents  conse- 
quently many  more  chances  of  success  than  is 

expected  of  the  Devonian  basin  lying  beneath 

the  Cretaceous  rocks  to  the  south."  The  oil 
found  is  said  to  have  a  low  specific  gravity  and 

high  petrol  content. 
Northern  British  Columbia. — Four 

days  of  continuous  rain  following  right  after 
previous  heavy  rainstorms  that  had  saturated 
the  ground  has  done  considerable  damage  in 

the  northern  mining  sections  of  British  Colum- 
bia. The  Algunican  Development  Co.  had 

only  just  completed  repairs  to  the  old  Portland 
Canal  short  line,  up  the  Bear  River  valley, 
when  the  storm  came  and  demolished  every 
bridge,  four  in  all,  over  the  creeks  tributary  to 

Bear  River.  The  Algunican  company  re- 
paired the  line  to  enable  it  to  get  supplies  to 

the  Fitzgerald  group  of  claims,  which  it  has 
under  option.  Cables  have  been  stretched 
across  the  creeks,  and  these  will  enable  some 

supplies  to  be  taken  across.  Next  to  the  Pre- 
mier Mining  Co.,  the  Algunican  company, 

which  is  a  Belgian  concern,  is  the  biggest  em- 
ployer of  labour  in  the  district ;  it  has  a  num- 

ber of  properties  under  bond  and  is  actively 
developing  the  Spider,  Northern  Light,  and 
Fitzgerald  groups  of  claims.  The  storm  caused 
considerable  damage  to  the  Dolly  Varden  rail- 

way, and  traffic  had  to  be  suspended  for  a  week 
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while  repairs  were  being  made.  Trains  are 
moving  again  now,  and  the  mine  is  shipping 
about  150  tons  of  ore  daily.  The  tunnel  at  the 
675  ft.  level  at  the  Premier  mine  has  cut  the 

ore-body,  thus  establishing  its  continuity  to 
that  depth,  at  any  rate.  It  will  take  some  time 
to  determine  the  width  and  length  of  the  ore- 
shoot  at  this  point,  but  the  quality  of  the  ore 
is  said  to  be  similar  to  that  found  in  the  upper 
workings. 

Slogan. — Trouble  between  the  mine-own- 
ers and  the  One-Big-Union  in  the  Slocan  dis- 
trict continues  to  drag  on,  and  already  it  has 

been  the  means  of  considerably  curtailing  out- 
put. One  almost  regrets  at  times  that  the 

more  vigorous  methods  common  in  the  United 
States  under  similar  conditions  do  not  prevail 
in  Canada.  This  perniciousbody,  the  O.B.U., 
has  done  nothing  to  improve  conditions  for  the 
working  men  ;  it  has  driven  many  of  them  to 
other  places,  where  it  is  not  uncommon  to  find 
them  working  at  a  lower  wage-scale  than  pre- 

vailed at  the  Slocan  camps.  None  of  the  mines 
in  the  Slocan  are  absolutely  closed,  but  nearly 

all  are  working  short-handed. 

MELBOURNE. 

August  5. 
Yampi  Sound  Iron. — Queensland  State 

Government  experts  who  recently  visited  the 
Yampi  Sound  iron  deposits,  Cockatoo  Island, 
West  Australia,  have  submitted  a  preliminary 
report  to  the  Minister  of  Mines.  They  point 
out  that  their  final  report  could  not  be  present- 

ed until  the  drill  reports  were  received,  analyses 
made,  and  the  results  considered,  which,  owing 
to  the  limited  means  of  communication  with 

Yampi  Sound,  it  was  expected  would  occupy 
until  the  end  of  August.  Consideration  of  the 
data  obtained  on  all  necessary  questions  other 
than  diamond -drilling  and  the  preliminary 

formulation  of  the  experts'  recommendations 
would  fully  occupy  the  intervening  time.  Be- 

fore their  departure  from  the  island  the  whole 

of  the  drilling  plant  was  landed  and  set  up  prac- 
tically ready  for  starting.andarrangements  were 

made  for  the  drilling  decided  upon,  to  be  com- 
pleted by  the  end  of  July.  The  party  left  Bris- 

bane on  May  29,  and  all  possible  assistance  was 
afforded  them  by  the  Mines  Department  of 
Westralia.  Leaving  Broome  on  June  22,  Cock- 

atoo Island  was  reached  on  June  24.  Six  days 
were  spent  in  examining  the  island  from  the 
various  points  of  view  with  which  they  were 
concerned,  and  obtaining  all  necessary  data  as 
to  the  extent  and  quality  of  the  iron  ore  de- 

posits, the  practicability  of  stoping  the  ore, 
settlement  questions,  and  other  matters  in  con- 

nection with  the  establishment  of  the  mining 
works  on  the  island.  A  rather  anxious  day  was 
spent  after  arrival  in  locating  a  water  supply 
for  the  diamond-drill  men,  but  this  was  event- 

ually found  on  the  mainland,  about  12  miles  from 
the  island  ;  there  were  also  several  small  rock 
holes,  with  a  smaller  supply, on  the  island  itself. 
Gordon  River  Osmiridium.— Mr.  A. 

Mcintosh  Reid,  Assistant  Government  Geo- 
logist for  Tasmania,  who  has  of  late  been  in- 

vestigating the  osmiridium  deposits  of  what  is 
broadly  called  the  Gordon  River  district,  in 
south-west  Tasmania,  has  issued  a  preliminary 
report  thereon.  He  more  definitely  indicates 
the  locality  which  he  visited  as  the  country 
between  Fitzgerald  railway  terminus  and  the 
Serpentine  River.  This  region  embraces  the 
Styx,  Weld,  Florentine,  Serpentine, and  Boyes 
River  areas,  in  all  of  which  occurrences  of  this 
metal  are  known.  The  route  followed  on  the 

expedition  is  that  known  as  the  South  Gordon. 

From  Mayne's  farm,  six  miles  beyond  Fitz- 
gerald railway  station,  the  track  has  a  general 

westerly  course  for  36  miles  to  Serpentine  val- 
ley, thence  northerly  for  ten  miles  to  the  Gor- 
don River  crossing.  It  passes  along  the  foot- 
hills of  a  great  series  of  mountain  ranges,  which 

divide  the  watersheds  of  the  Derwent,  Huon, 

and  Gordon  rivers.  The  various  geological  for- 
mations of  the  district  are  fully  described  in 

Mr.  Reid's  report,  together  with  their  mineral 
contents,  but  the  author  states  that  in  the  Ser- 

pentine River  area  false  identifications  are 

shown  in  old  exploratory  charts,  green  mica- 
ceous schists  having  been  mistaken  for  serpen- 

tine, and  titaniferous  iron-ore  for  osmiridium. 

Mr.  Reid  proceeds  :  "  Although  these  reports 
could  not  be  substantiated,  it  has  been  found 

that  a  belt  of  serpentine  extends  from  the  Gor- 
don River  for  a  mile  in  a  north-westerly  direc- 
tion along  the  eastern  flanks  of  Hamilton 

Range.  This  is  a  discovery  of  great  import- 
ance and  is  worthy  of  close  investigation.  At 

the  time  of  this  visit  the  river  was  at  full  flood 
and  unfordable,andconsequently  theareacould 
not  be  examined.  Osmiridium,  with  its  parent 
serpentine,  has  been  observed  by  prospectors 
on  the  east  bank  of  the  Boyes  River,  west  of 

Denison  Range.  The  grain-size  is  small  and 
the  material  is  flaky,  and  consequently  unsuit- 

able for  the  chief  commercial  uses  for  which 
it  is  in  such  great  demand.  From  the  foregoing 

account  it  may  appear  at  first  sight  that  the  re- 
sults of  the  expedition  are  somewhat  disap- 

pointing, and  that  this  region  is  never  likely  to 
become  an  effective  producer  of  osmiridium. 
The  paucity  of  osmiridium  here  compared  with 
the  rich  concentrations  in  the  great  fields  in 
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the  Western  Districts  is  directly  proportional 

to  the  sizes  of  the  serpentine  outcrops.  More- 
over, enormous  masses  of  serpentine  in  the 

latter  localities  have  been  removed  by  erosion 
and  their  content  of  osmiridium  collected  in  the 

beds  of  adjacent  streams,  whereas  in  this  local- 
ity the  denudation  of  the  intruded  formations 

has  not  been  carried  deep  enough  to  expose 
large  areas.    The  Hamilton  Range  outcrop  is 
the  largest  and  most  important,  and  this  area 

offers  considerable  inducement  to  prospectors." 
The  Queensland  Gem  Industry. — The 

QueenslandGovernment  is  nowgiving  someat- 
tention  to  the  much-neglected  gem  industry  in 
the  Northern  State.  While  in  Central  Queens- 

land recently, the  Minister  for  Minesvisited  the 
gem  fields,  spending  two  days  at  Ruby  Vale 
and  Sapphiretown.   Mr.  Jones  stated,  on  his  re- 

turn to  Brisbane,  that  a  large  deputation  of 

gem  miners  had  waited  upon  him  and  present- 
ed a  set  of  resolutions  asking  that  the  Govern- 

ment should  take  over  the  marketing  and  sale 
of  the  sapphires.     The  prices  were  high  in 
March,  but  latterly  there  had  been  a  slump,  and 
it  was  felt  that  the  industry  might  be  stabilized 
by  the  Government  taking  control  to  the  extent 
suggested.     He  had  promised  to  consider  the 
matter  and  to  submit  it  to  the  Cabinet.     Mr. 

Jones  added  that  certainly  something  should  be 
done  to  stabilize  the  industry,  but  the  position 
bristled  with  difficulties,  and  it  also  had  to  be 
determined  whether  State  control  of  the  mar- 

keting of  the  gems  or  open  competition  would 
be  the  better  for  the  miners.  If  the  State  were 

to  succeed  in  any  such  action  it  would  be  essen- 
tial that  all  the  claims  should  be  registered  and 

the  whole  thing  properly  systematized,  for  it 
would  be  necessary  that  the  full  production 
should  be  accurately  known,  and  that  complete 
returns  should  be  furnished  monthly.     There 

was  no  such  full  registration  now.     For  in- 
stance, the  figures  relating  to  last  year  set  out 

■  that  1 ,400  men  at  the  Ruby  Vale  and  Sapphire- 
town  fields  produced  a  value  of  ;^44,700,  but 
he  was  satisfied  that  the  value  was  nearer  four 
times  that  amount.    He  had  had  his  attention 

drawn  to  a  washing  plant,  the  invention  of  a 
Central  Queensland  gem  miner,  which  used  a 
comparatively  small  quantity  of  water,  and  in 
which,  also,  there  was  no  loss  of  stones.     He 
was  having  one  of  these  washing  plants  made, 

and  expected  that  it  would  prove  very  effica- 
cious.   This  was  the  second  of  these  machines, 

the  first — that  made  by  the  inventor  with  the 
only  articles  that  were  available — being  a  com- 

paratively crude  though  effective  arrangement. 
Baratta  Silver-Lead  Deposits. — Mr. 

L.  Keith  Ward,  the  South  Australian  Govern- 

ment Geologist,  has  submitted  his  report  on 
the  Baratta  silver-lead  field  to  the  Minister  of 
Mines  in  that  State.    The  discovery  leading  to 

the  rejuvenation  of  the  district  was  made  quite 
close  to  some  of  the  old  workings  in  the  west 

part  of  the  area  formerly  held  under  mineral 
leases.  Slugs  of  almost  pure  galena  were  found 
partly  embedded  in  the  soil  for  a  distance  of 
many  chains  along  the  course  of  a  well-defined 
vein.   One  of  these  slugs,  forwarded  to  the  De- 

partment of  Mines,  was  found  to  contain  82% 
lead  and  37  oz.  of  silver  per  ton.    Three  min- 

eral claims,  Nos.  11,256,  11,294,  and  11,299, 
have  been  pegged  out  by  the  discoverers,  and 
the  work  of  opening  up  the  lode  has  begun. 

The  general  trend  of  the  lode  is  N.  68  E.  (mag- 
netic bearing),  and  small  slugs  of  galena  have 

been  found  for  a  distance  of  100  ft.  to  the  south- 
west of  the  south-west  boundary  of  the  central 

mineral  claim  (No.  11,256).    On  this  boundary 
a  shallow  excavation  shows  semi-oxidized  ore 
over  a  width  of  6  ft.     Some  fragments  of  the 

picked  ore,  consisting  of  galena  and  cerussite, 

were  assayed,  and  found  to  contain  77'2%  lead, 46  oz.  silver,  and  a  trace  of  gold  (not  exceeding 
1  dwt.  per  ton),   Thelodeat  this  point  appears 
to  have  a  brecciated  structure  and  contains 

veins  of  clean  ore  recoverable  by  hand-picking, 
as  well  as  milling  ore.    The  excavation,  when 

seen  by  Mr.  Ward,  was  only  3  ft.  deep.     Im- 
mediately to  the  north-east  there  is  a  shallow 

trench  exposing  veinlets  of  galena  over  a  width 

of  2 1  ft.  Another  pit,  3|  chains  from  the  bound- 
ary, is  5  ft.  6  in.  deep,  and  exposes  a  brecciated 

formation  over  a  width  of  5  ft.    The  full  width 
of  the  formation  is  not  revealed  in  the  opening, 
for  ironstone  is  outcropping  10  ft.  farther  to  the 
north-west,  and  traces  of  galena  have  been 
found  in  the  formation  for  10  ft.  on  the  south- 

east side  of  the  pit.   The  course  of  the  lode  can 

be  traced  practically  continuously,  by  the  pres- 
ence of  slugs  of  galena  and  traces  of  vein  mat- 

ter in  place  to  the  spot,  13  chains  from  the 
south-west  boundary,  where  the  galena  was 
first  discovered  on  the  claim.     At  this  place, 
where  two  tons  of  galena  were  gathered  on  the 
surface,  a  trench  6  ft.  deep  has  been  made  along 
the  course  of  the  lode. 

The  principal  vein  is  composed  of  clean  ga- 
lena up  to  12  in.  wide,  and  is  exposed  for  a 

length  of  27  ft.  It  has  a  very  steep  dip  toward 
the  south-east.  On  the  foot-wall  side  there  are 
at  one  point  subsidiary  veins  over  a  width  of 
about  3  ft.,  the  formation  being  one  from  which 
first-class  ore  can  be  obtained  by  hand-picking. 
Fragments  of  the  high-grade  ore  from  this 

place  were  assayed,  and  found  to  contain  47'2% lead,  28i  oz.  silver,  and  a  trace  of  gold  (not 
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exceeding  1  dwt.  per  ton).  Beyond  this  trench 
toward  the  north-east  are  two  other  small  ex- 

cavations from  which  galena  has  been  recov- 
ered. The  total  length  over  which  the  forma- 

tion has  been  traced  is  about  16  chains.  From 
the  several  workings  along  the  course  of  this 

lode  a  parcel  of  ore  was  dispatched  to  the  smelt- 
ers at  Port  Pirie.  The  net  weight  of  this  par- 

cel was  6'44  tons,  and  the  ore  was  found  to  con- 
tain 65'3%  lead,  32'1  oz.  silver  per  ton,  and  no 

zinc.  Traces  of  vein  matter  of  the  same  general 

type  have  been  found  in  the  south  part  of  min- 
eral claim  No.  11,256,  but  the  veins  have  not 

yet  been  opened  up. 
To  the  south-east  of  the  three  claims  to 

which  reference  has  been  made  above  are  two 

mineral  claims  held  by  virtue  of  Miners'  Rights 
Nos.  7,241  and  7,240,  on  which  some  new  dis- 

coveries have  been  made.  At  a  point  3  chains 
to  the  south-south-east  of  the  south  corner  of 
mineral  claim  No.  11,256  is  a  trench  6  ft.  6  in. 
deep  along  the  course  of  a  vein  of  clean  galena 
6  in.  wide.  The  strike  of  the  vein  is  N.  65  E., 

and  the  dip  is  to  the  S.S.E.  at  73°.  This  lode 
has  not  yet  been  continuously  followed  to  the 
south-west,  but  silicious  vein  matter  of  the  nor- 

mal type  outcrops  at  intervals  for  nine  chains, 
and  is  probably  part  of  the  same  lode.  The  lode 
has  been  traced  for  about  5h  chains  to  the 

north-east,  and  at  that  point  it  disappears  be- 
neath a  cover  of  soil.  A  trench  along  the  lode, 

where  last  seen,  shows  a  vein  from  2  to  3  in. 
in  width  carrying  clean  galena.  Still  further 
to  the  north-east  silicious  veinstuff,  with  a  little 
galena,  is  visible,  but  the  connection  between 

this  lode  matter  and  the  south-westerly  occur- 
rence is  not  yet  proved.  Similar  veinstuff,show- 

ing  traces  of  galena,  has  been  discovered  in  the 

adjoining  claim  to  thenorth-east.  Miners'  Right 
No.  7,240,  but  little  work  has  yet  been  carried 
out  there.  An  old  trench  has  been  extended, 

and  semi-oxidized  ore  containing  pyromorphite 
has  been  found. 

To  the  east  of  Eukaby  Hill,  on  the  steep 

eastern  slope  of  a  low  hill,  an  open-cut  is  being 
carried  into  the  hill-side  in  mineral  claim  No. 
11,295.  This  opening  was  started  on  a  vein 
said  to  have  been  from  4  in.  to  6  in.  wide,  where 
it  was  formerly  exposed  many  years  ago.  The 
width  at  the  point  reached  on  the  occasion  of 

Mr.  Ward's  visit  was  15  in.  The  ore  consists 
mainly  of  galena.  There  is  a  subsidiary  vein 
dipping  at  a  flat  angle  to  the  north-west,  and 
this  vein  will  probably  join  the  other  at  a  depth 
of  a  few  feet.  The  galena  carries  vughs  partly 
filled  with  crystals  of  cerussite.  A  parcel  of 
about  5  tons  of  first-class  ore  from  this  place 
has  been  hand-dressed  ready  for  dispatch  to  the 
4—5 

smelters.  A  sample  composed  of  fragments  of 

the  picked  galena  was  found  to  contain  64' 1% 
lead,  27i  oz.  silver,  and  a  trace  of  gold  (not  ex- 

ceeding 1  dwt.  per  ton).  The  lode  does  not  out- 
crop on  the  hill  immediately  above  the  work- 
ings, but  other  vein  matter  of  similar  general 

type  and  carrying  galena  has  been  recently  dis- 
covered at  two  places  between  the  workings 

mentioned  and  Eukaby  Hill.  Immediately  to 

the  north  of  Eukaby  Hill,  within  the  bound- 
aries of  mineral  claim  No.  11,291,  a  little  new 

work  has  been  done  in  tracing  the  course  of  a 

lode  opened  up  30  years  ago  ;  and  a  little  high- 
grade  galena  has  been  obtained  by  hand-dress- 

ing the  material  formerly  raised  and  stacked 
on  the  surface.  One  of  the  old  excavations 
shows  a  formation  about  30  ft.  in  total  width, 
carrying  several  narrow  seams  of  galena  and 
cerussite.  To  the  south  of  this  excavation,  and 
distant  from  it  about  200  ft.,  a  fresh  discovery 
of  lead  carbonate  has  been  made  in  a  vein  6  in. 

wide,  but  the  lode  has  not  yet  been  followed 

downward  nor  along  its  course.  This  claim  oc- 
cupies the  site  of  several  of  the  workings  dat- 

ing from  the  period  of  former  activity  on  the 
field.  Alittle  recent  prospecting  has  been  done 
to  the  west  and  north-west  of  Eukaby  Hill, 
but  so  far  without  very  promising  results.  To 
the  west  and  south-west  of  the  principal  fresh 
discovery  on  mineral  claim  No.  11,256  pro- 

specting operations  are  in  progress.  Veins  con- 
taining the  typical  minerals  found  in  the  dis- 

trict have  been  located,  but  the  amount  of  ga- 
lena in  them  was  insignificant  in  all  excavations 

that  had  been  made  when  the  field  w^as  visited 

by  Mr.  Ward. 
The  newly-found  lode  in  mineral  claim  No. 

1 1,256  is  certainly  an  important  discovery  that 

is  worthy  of  systematic  and  vigorous  develop- 
ment. While  the  data  are  not  yet  available  for 

the  discussion  of  ore  reserves  and  probable  pro- 
ductivity, the  continuity  of  the  lode  over  a  con- 

siderable length,  and  its  width  at  several  points, 
are  such  that  the  owners  should  sink  and  drive 

on  the  lode  at  more  than  one  place.  Cross-cuts, 
to  test  the  width  and  grade  of  the  formation, 
should  be  made  at  short  intervals.  Only  when 

this  work  has  been  performed  will  it  be  pos- 
sible to  regard  the  property  as  a  mine  the  merits 

of  which  are  to  be  judged  from  the  ore  exposed. 
This  object  should  be  kept  in  view  in  all  the 

exploratory  work  below  the  surface.  The  fut- 
ure of  the  other  newly-discovered  lode  is  still 

less  capable  of  prediction.  Only  the  very  earli- 
est stage  of  prospecting  has  been  reached,  and 

in  many  cases  the  veins  hitherto  exposed  at  the 
surface  are  narrow  and  contain  a  small  pro- 

portion of  galena.    It  is  important  to  discrimin- 
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ate  between  the  vein  and  the  ore-shoot.  All  or 
some  of  the  minerals  present  in  the  type  that 
is  developed  on  the  field  may  be  present  in  any 

particular  vein.  Thus  some  veins  consist  al- 
most wholly  of  quartz  with  traces  of  siderite 

altered  in  part  to  limonite.  Others  contain  ga- 
lena in  addition,  and  these  should  be  carefully 

followed  at  the  surface  with  the  object  of  dis- 

covering the  places  where  the  proportion  of  ga- 
lena is  highest,  before  deeper  work  is  under- 

taken. 

Electrolytic  Zinc. — An  important  fus- 
ion of  interests  as  regards  zinc  production  has 

just  been  announced.   Under  the  arrangement 
the  mines  and  assets  of  the  Mount  Read  & 

Rosebery,  Ltd.,  are  to  be  taken  over  as  from 

July  31  by  the  Electrolytic  Zinc  Co.  of  Aus- 
tralia Pty.,  Ltd.,  the  considerations  for  the  sale 

being:     (l.)    The  issue  to  the  Mount  Read  & 
Rosebery  Mines  of  350,000  ordinary  shares  of 
£\  each,  fully  paid,  in  the  Electrolytic  Zinc 
Co.   (2.)  The  right  to  the  Mount  Read  Co.  to 

take  up  150,000  cumulative  participating  pre- 
ference shares  of  £\  each  in  the  Electrolytic 

Zinc  Co.  at  par.    (3.)  The  right  of  the  Mount 
Lyell  Co.  to  appoint  two  directors  to  the  board 
of  Electrolytic  Zinc  Co.  The  authorized  capi- 

tal of  the  Electrolytic  Zinc  Co.  as  at  present 
constituted  is  ;^1,000,000  in  1,000,000  shares 
of  £\  each.     The  issued  capital  is  ;/r600,000, 
in  600,000  ordinary  shares  of  £\  each,  fully 
paid.     These  are  held  by  the  undermentioned 
companies  as  follows  :  Amalgamated  Zinc  (De 

Bavay's),  240,000  shares  ;  Broken  Hill  South, 
120,000;    North  Broken  Hill,  120,000;  Zinc 
Corporation,  120,000;    total,  600,000  shares. 
The  directors  of  Electrolytic  Zinc  purpose  to 
forthwith  increase  the  subscribed  capital  of 
that  company  by  a  further  issue  of  ordinary 
shares,  which  will  be  offered  to  the  sharehold- 

ing companies  pro  rata  to  their  holdings  at  this 
date.     Legal  steps  will  then  be  taken  to  in- 

crease the  authorized  capital  to  ;/r2, 500,000, 
divided  as  follows:   1,250,000  ordinary  shares 

of  £\  ;   and  1,250,000  8%  cumulative  partici- 
pating preference  shares  of  £\  each,  preferen- 

tial as  to  capital  and  dividends,  and  ranking 

pari  passu  with  the  ordinary  shares  in  any  divi- 
dend distribution  over  8%  on  ordinary  shares. 

It  is  intended  to  issue  as  rights  to  the  individ- 
ual shareholders  in  the  constituent  companies 

1,050,000  preference  shares  upon  such  terms 
as  to  payment,  etc.,  as  the  general  meeting  de- 

cides.     Of    the    1,250,000   ordinary    capital, 
350,000  shares  of  £\  each,  fully  paid,  will,  as 
intimated  above,  be  issued  to  the  Mount  Read 
&  Rosebery.  These  shares  will  be  deferred  as 
to  dividends  until  July  31,  1925,  after  which 

date  they  will  rank  with  the  other  ordinary 
shares  issued  in  any  distribution  of  profits. 

The  ore  reserves  of  the  Mount  Read  &  Rose- 
bery groups  of  mines  are  estimated  at  over 

1,000,000  tons,  averaging:  Zinc,  27'4%;  lead, 
7"3%;  silver,  9'57  oz.  per  ton  ;  and  gold,  0"  127 
oz.  per  ton.  The  Electrolytic  Zinc  Co.  has  also 
taken  over  the  option  of  purchasing,  from  the 
Government  of  Tasmania,  the  Zeehan  Smelt- 

ing Works,  etc.  Meetings  of  the  Electrolytic 
Zinc  Co.  will  be  convened  at  an  early  date,  after 
which  the  intended  issue  of  preference  shares 
will  be  made. 

A  circular  issued  by  the  directors  of  the 
Mount  Read  &  Rosebery  states  that  the  issued 
capital  is  256,503  shares,  while  the  company 
is  under  obligation  to  issue  97,500  shares  to 
the  Tasmanian  Copper  Ltd.,  making  a  total  of 
354,093  shares.  The  Mount  Read  Co.  owes 
the  Mount  Lyell  Co.  on  account  of  advances 
for  working  capital  a  total,  with  interest  to  June 

30,  of  approximately  ;^180,000.  An  arrange- 
ment has  been  made  for  the  discharge  of  this 

indebtedness  by  an  allotment  of  180,000  of 

the  deferred  ordinary  shares  in  the  Electro- 
lytic Zinc  Co.  The  circular  adds  :  In  consid- 

eration of  the  Mount  Lyell  Co.  being  released 
from  further  obligation  under  its  agreement 
with  the  Mount  Read  Co.,  it  will  accept  30,000 
deferred  ordinary  shares  in  Electrolytic  Zinc, 
in  full  settlement  of  its  rights  as  the  holder  of 

100,000  shares  in  the  Mount  Read  &  Rose- 
bery. On  a  proportional  basis  the  Mount  Lyell 

Co.  would  have  been  entitled  to  approximately 

48,000  shares.  Should  it  be  decided  to  distrib- 
ute the  remaining  140,000  deferred  ordinary 

shares  in  the  Electrolytic  Zinc  Co.,  sharehol- 
ders would  receive  approximately  55  of  such 

shares  for  each  100  shares  held  by  them,  but 
the  distribution  will  be  slightly  reduced  by  the 

number  of  shares  required  to  meet  the  com- 

pany's expenses  after  June  30,  1920.  It  has 
been  further  agreed  that  the  Mount  Lyell  Co. 
shall  have  the  right  to  apply  for  90,000  out  of 

the  150,000  participating  cumulative  prefer- 
ence shares  in  Electrolytic  Zinc,  which  Mount 

Read  &  Rosebery  is  entitled  to  subscribe  for 
at  par.  It  is  the  intention  of  the  board  to  give 
shareholders  the  opportunity  of  taking  up  the 

remaining  60,000  shares  when  the  issue  is  made 

by  the  Electrolytic  Zinc. 
The  directors  lay  emphasis  on  the  fact  that 

whereas  the  Electrolytic  Zinc  Co.'s  plant  at 
Risdon,  Hobart,  was  originally  designed  to  pro- 

duce 10  tons  of  electrolytic  zinc  per  day,  it  has 

been  running  since  January,  1918,  and  is  pro- 
ducing 15  tons  daily  of  the  highest  grade  zinc, 

assaying  over  99'95%.    The  construction  of  the 
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plant  to  produce  100  tons  per  day  of  electro- 
lytic zinc,  together  with  substantial  tonnages 

of  various  by-products,  is  steadily  proceeding. 
Two-thirds  of  the  new  cell  room  is  completed. 
The  whole  of  the  electrical  equipment  for 
30,000  h.p.  is  expected  to  arrive  at  Hobart 
before  the  end  of  the  year.  The  most  important 
factors  influencing  the  Mount  Read  board  to 
agree  to  the  sale  were  the  greatly  increased 
capital  required  for  plant  and  equipment  above 
what  was  contemplated  at  the  time  the  com- 

pany was  formed,  the  difficulty  in  raising  such 

capital,  and  the  greatly  extended  time  requir- 
ed to  bring  the  plant  into  operation.  They  con- 

sider the  location  of  the  Risdon  works  to  be 
ideal.  Elaborate  statements  have  been  issued 

by  the  Tasmanian  Government  in  this  connec- 
tion, and  the  uncommercial  nature  of  establish- 

ing a  second  zinc  deposition  plant  on  the  island, 
with  the  consequent  duplication  of  outlay  and 
effort,  is  emphasized.  The  position  of  the  State 
of  Tasmania  under  the  new  arrangement  is 
officiallystatedtobe  :  (l.)  The  Lake  Rolleston 
scheme,  like  the  King  River  scheme,  will  be 
held  in  abeyance.  (2.)  It  will  be  possible  to 
concentrate  all  efforts  upon  the  Great  Lake 
scheme  and  work  it  up  to  its  full  capacity,  at 
the  same  time  carrying  power  to  Launceston. 

(3.)  All  mining,  transport,  smelting,  and  con- 
centrating will  be  done  at  Rosebery  and  Zee- 

han.  (4.)  The  Electrolytic  Zinc  Co.  will  have 
its  own  zinc-producing  mines  within  the  State, 
and  will  not  have  to  depend  upon  Broken  Hill 
as  its  sole  source  for  the  supplyof  concentrates. 

Extension  of  the  "  Betterment  " 
Practice. —  The  Electrolytic  Zinc  Company 
of  Australasia,  Ltd.,  has  cordially  adopted  the 
general  plan  previously  adopted  by  three  or 
four  other  mining  and  metallurgical  companies 
in  Australia  for  securing  the  comfort  and  wel- 

fare of  their  employees,  the  tendency  of  which 
should  be,  and  probably  will  be,  to  prevent 
strikes  by  removing  many  irritating  conditions 
which  made  the  workers  an  easy  prey  to  the 
agitator.  Of  course  the  agitator  will  not  take 
kindly  to  the  movement,  because,  should  it  be- 

come at  all  widespread,  he  might  have  to  turn 

to  and  work,  a  possibility  hardly  worth  con- 

sidering. In  the  Electrolytic  Zinc  Company's 
scheme  a  co-operative  council  is  to  be  formed 
consisting  of  nine  members  elected  by  ballot 
by  the  men  from  their  own  number,  and  three 
members  representing  the  employers.  The 
hope  is  that  by  giving  the  men  such  large  repre- 

sentation in  managing  the  company's  business 
a  fuller  appreciation  of  the  complexity  of  busi- 

ness will  steadily  be  diffused  among  the  em- 
ployees than  they  have  ever  had.     An  insur- 

ance scheme  has  already  been  established,  over 
which  five  representatives  of  each  party  pre- 

side, and  to  which  each  employee  contributes 
6d.  a  week  and  the  company  an  equal  amount ; 
this  is  expected  to  enable  £2  a  week  to  be  paid 
to  each  man  in  case  of  sickness  or  accident,  in 
addition  to  whatever  may  be  due  under  the 

Workers'  Compensation  Act,  together  with 
from  £2S  to  £\^  in  case  of  accidental  death. 
About  60  houses  have  already  been  erected, 
which  will  gradually  be  increased  to  180,  and 

these  are  balloted  for  by  the  men  :  they  con- 
tain from  4  to  6  rooms  and  are  well  appointed 

and  fitted  with  electric  light.  The  company 
has  also  begun  the  opening  of  stores  for  the 
supply  of  daily  wants  ;  at  present  they  mainly 
supply  clothing,  but  other  necessaries  will  be 
included  later  on,  and  in  the  meantime  arrange- 

ments have  been  made  with  the  private  store- 

keepers to  supply  the  company's  employees  at 
reduced  rates.  The  trading  branch  of  the  con- 

cern will  be  controlled  by  three  representatives 
of  the  company  and  three  of  the  men,  and  this 
same  body  will  control  the  social  and  sporting 
clubs,  the  brass  band,  the  orchestra,  and  picnic, 
tennis,  rowing,  and  cricket  clubs.  Special 
trains  are  also  provided  to  carry  the  men  to 
and  from  their  work,  and  even  a  magazine  has 
been  started.  Those  who  know  most  about 

publishing  a  magazine  are  not  among  the  most 
hopeful  for  its  success,  but  no  one  wishes  it 

any  harm. 
Set-Backs  to  the  Mining  Industry. — 

Two  distinct  and  heavy  blows  to  the  mining 
industry  in  Australia  have  lately  been  dealt 
by  boomsters.  Goodness  knows,  the  industry 

was  already  sufficiently  hard-pressed  by  in- 
creasing costs  of  production,  without  any  addi- 

tion to  its  difficulties  by  men  whose  only  in- 

terest is  a  gamble  and  a  wish  to  "get  rich 
quick."  The  first  blow  came  from  the  failure 
of  so  many  of  the  companies  which  took  up 
blocks  on  the  Hampton  Plains  ( W.A.)  to  make 
good.  Thousands  and  even  tens  of  thousands 
of  pounds  were  paid  for  leases  which  proved 

absolutely  valueless,  or,  at  the  very  best,  un- 
profitable to  work.  There  is  this  considera- 

tion, however  :  the  excitement  created  by  the 
Hampton  Plains  boom  resulted  in  ventures  in 
districts  round  about,  and  there  is  great  hope 
that  some  of  these  may  turn  out  well.  The 
second  blow,  though  struck  in  Melbourne,  has 
relation  to  the  Badak  tinfield  in  the  Federated 

Malay  States.  The  Badak  Tin  Syndicate's  do- 
ings will  have  been  reported  in  London  by 

cable,  so  I  need  not  give  details  and  only  need 

say  that  the  incident  has  had  a  very  bad  influ- 
ence on  the  interests  of  legitimate  mining. 
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CAMBORNE. 

KiLLlFRETH. — While  we  have  always  ex- 

pressed our  firm  belief  in  the  mining  possibili- 
ties of  this  sett,  we  are  equally  convinced  that 

the  company  is  over-capitalized.  Recently  a 
further  issue  of  ̂ ^50,000  has  been  authorized, 

although  only  one  moiety  of  this  is  to  be  im- 
mediately subscribed,  and  this  further  capital 

is  required  for  the  purpose  of  acquiring  the 
lease  of,  and  working,  the  adjoining  property, 
called  Wheal  Busy.  Mr.  J.  Gilbert  expresses 

the  opinion  "  that  the  two  properties  will  be 
very  cheap  at  a  capitalization  of  ;^175,000." 
At  this  stage,  however,  if  ;^100,000  was  lopped 
off  the  capital,  the  capitalization  would  be 
nearer  the  mark.  Wheal  Busy  is  just  an 
abandoned  water-logged  mine  with  certain 
possibilities  as  an  arsenic  producer,  the  plant 
on  it  belonging  to  Lord  Falmouth,  while  the 
Killifreth  mine  itself  is  at  present  only  un- 
watered  to  a  shallow  depth  and  its  present 
production  does  not  meet  costs.  Mr.  Josiah 
Paull  reports  hopefully  on  Wheal  Busy  as 
an  arsenic  producer,  and  indeed  forecasts 
that  it  could  be  made  the  largest  producer 

in  the  county.  The  price  of  arsenic  is,  how- 
ever, the  key  to  the  problem,  and  though 

the  demand  is  good  at  the  present  time,  this 
demand  will  probably  so  stimulate  production 
that  it  is  more  than  likely  that  the  pirice  will 
have  a  considerable  fall  later  on.  Deposits  of 
arsenical  pyrites  are  not  scarce  even  in  this 
county,  so  that  expansion  of  production  can 
be  brought  about  if  the  demand  warrants  it. 
We  would  rather  the  company  had  confined  its 
attention  to  Killifreth,  where  the  chances  are 
excellent ;  the  trouble  hitherto  has  been  that 
although  the  nominal  capital  of  the  company 
was  so  large,  the  cash  available  for  equipment 
and  development  has  been  inadequate.  The 
Wheal  Busy  mill,  etc.,  has  been  purchased  by 
the  mineral  owner,  Lord  Falmouth,  and  will 
be  used  by  the  company  at  a  nominal  rental, 
while  an  option  to  purchase  has  been  granted 
at  the  price  paid  for  it  by  Lord  Falmouth. 

Tin  and  Tungsten  Research. — From 
the  annual  report  of  the  Privy  Council  Com- 

mittee for  Scientific  and  Industrial  Research, 
we  gather  that  the  results  to  date  do  not  give 
much  encouragement,  and  all  experimental 
work  on  flotation  has  been  suspended  pending 
the  result  of  the  experiments  at  East  Pool  and 
at  South  Crofty.  We  have  before  expressed 
the  opinion  that  the  committee,  in  spending  so 
much  time  and  money  on  concentration  experi- 

ments and  investigation,  were  working  on 
wrong  lines,  andcertainly  results  to  date  justify 
that   criticism.     The    research    work  on    the 

separation  of  tin  from  its  ores  by  volatilization 
as  chloride,  carried  out  by  Sir  Thomas  Kirke 
Rose  and  Mr.  J.  H.  Goodchild, has  shown  that, 
with  the  present  price  of  fuel  in  Cornwall,  the 
cost  of  working  is  prohibitive. 

Nationalization  of  Tin  Mines. — The 
proposal  on  this  subject,  referred  to  in  the  last 

issue,  which  will  shortly  receive  the  considera- 
tion of  the  Joint  Industrial  Council,  has  been 

condemned  in  no  half-hearted  fashion  by  Mr.  J. 

Terrett,  the  local  representative  of  the  Metal- 
liferous Miners' Union.  Mr.  Hillman,  the  local 

representative  of  the  Dockers'  Union,  who  is 
responsible  for  the  proposal,  has  entirely  con- 

demned the  wicked  capitalists,  who  now,  may 
it  be  said,  probably  to  their  regret  own  the 
mines,  and  paints  a  rosy  picture  of  the  future  if 
the  mines  were  owned  by  the  Government  and 

managed  by  the  miners'  representatives.  Now 
Mr.  Terrett  has  the  temerity  to  say  to  Mr. 

Hillman  :  "l  have  no  doubt  there  is  a  useful, 
but  nevertheless  a  limited,  future  for  Cornish 
mining.  But  to  tell  the  miner  that  much  can 
be  achieved  is  to  fill  his  belly  with  the  east 

wind."  As  Mr.  Terrett  properly  says,  na- 
tionalization can  only  be  fairly  recommended, 

either  for  the  purpose  of  recovering  for  the 

nation  the  profits  of  a  highly  successful  indus- 
try, or  for  a  beneficial  purpose  which  private 

enterprise  has  failed  to  achieve.  The  Cornish 
metal-mining  industry  can,  unfortunately,  show 
no  record  of  recent  years  sufficiently  attractive 
to  make  the  Government  want  to  nationalize 
the  industry,  and  it  is  folly  to  waste  the  time 
of  the  Industrial  Council  in  discussing  matters 

which  have  no  chance,  at  present,  of  even  be- 
ing considered. 

PERSONAL. 
Dr.  T.  Lewis  Bailey  has  been  appointed  Chief 

Inspector  under  the  Alkali  Act,  in  succession  to  W.  S. 
Curphy. 

C.  P.  C.  Beresford,  general  manager  of  Prestea 
Block  A,  is  expected  in  London. 

Sir  Horace  Byatt  has  been  appointed  Governor 
of  Tanganyika  Territory,  lately  German  East  Africa. 

Arthl'R  J.   Cadoick  is  here  from  Rio  Tinto. 
William  Clark,  of  Lionel  Robinson,  Clark  &  Co., 

has  left  London  on  a  short  visit  to  Australia. 
H.  H.  Claudet  has  returned  to  Ottawa  after  a 

lengthy  visit  to  Miami. 
H.J.  Daly  has  left  London  on  his  return  to  West 

Australia. 
F.  DiXEY  is  on  his  way  back  to  Sierra  Leone. 
W.  J.  Doran  has  been  appointed  metallurgist  for 

the  North  Mount  Farrell  Mining  Company,  Tasmania. 
W.  H.  Eplett  is  expected  from  Trengganu. 
J.  B.  Fern  is  going  to  Spain. 

J.  A.  L.  Gallaru  has  resigned  his  position  as  as- 
sociate editor  of  The  Mining  Magazine  in  order  to 

take  up  an  appointment  on  the  financial  staff  of  the Daily  Mail. 
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Dr.  J.  A.  L.  Henderson  has  left  for  Canada. 
T.  C.  L.  Howard,  of  Anaconda,  passed  through 

London  this  month  on  his  way  to  the  Congo  State,  to 
take  up  work  for  the  Union  Miniere. 

H.  F.  HuESTON  has  returned  to  Nigeria. 
A.  E.  KiTSON  expects  to  leave  shortly  on  his  return 

to  West  Africa. 
Newton  B.  Knox  is  back  from  Spain  to  resume  his 

position  as  consulting  engineer  to  the  Phoenician  Mines, 
Ltd.  His  office  is  at  Hornby  House,  75b,  Queen  Vic- 

toria Street,  London,  E.C.4. 
A.  Leaver  has  gone  to  Asia  Minor  for  Borax  Con- 

solidated, Ltd. 
Ernest  Levy  is  joining  the  firm  of  Alexander  Hill 

&  Stewart. 
M.  C.  H.  Little  has  gone  to  the  Trentino,  Italy. 
E.  Lawson  Lomax  is  now  in  practice  as  a  consult- 

ing petroleum  technologist  at  Monument  Chambers, 
King  William  Street,  London,  E.C.4. 

W.  J.  Loring  has  retired  from  the  firm  of  Bewick, 
Moreing  &  Co. 

E.  C.  Marriage  has  returned  to  Pioche,  Nevada 
on  the  conclusion  of  a  visit  to  England. 

E.  T.  McCarthy  has  gone  to  China  by  way  of  the 
United  States. 
Hans  Meyer  is  here  from  Johannesburg. 
Louis  D.  Mills,  of  the  Merrill  Company,  passed 

through  London  on  his  way  from  San  Francisco  to 
Johannesburg  last  month. 
William  Motherwell  is  now  at  Trail,  British 

Columbia. 
C.  H.  MuNRO  passed  through  London  early  this 

month  on  his  way  from  the  Federated  Malay  States  to 
New  York  and  San  Francisco. 

H.  G.  Newton  has  received  an  appointment  with 
the  Anglo-Persian  Oil  Co.,  and  has  left  for  Persia. 

C.  W.  PuRiNGTON  has  left  Japan  for  Northern 
Sakhalin  in  order  to  examine  the  coalfields. 

R.  Allison  Purvis,  lately  with  the  Spassky  and 
Russo- Asiatic  companies,  has  arrived  in  England  after 
being  held  as  a  prisoner  by  the  Bolsheviks  in  Krasno- 

yarsk and  Irkutsk. 
W.  S.  Robinson,  managing  director  of  Broken 

Hill  Associated  Smelters,  has  left  on  his  return  to  Mel- 
bourne, travelling  by  way  of  America. 

W.  R.  Rumbold  has  returned  from  Portugal. 
W.  Russell,  of  the  Dorr  Co.,  has  left  for  America. 

C.  T.  Sweet  has  joined  the  staff  of  the  Burma  Cor- 
poration and  has  left  for  Burma. 

F.  W.  Thomas,  of  Williams,  Harvey  &  Co.,  has 
left  for  New  York. 

H.  A.  Titcomb  is  making  his  home  at  Palo  Alto, 
California. 

J.  B.  Tyrrell  is  visiting  Newfoundland. 
A.  E.  Wells  has  been  appointed  head  of  the  new 

division  of  the  United  States  Bureau  of  Mining  de- 
voted to  non-ferrous  metallurgy. 

Sir  Lindsay  Wood,  for  many  years  connected 
with  the  management  of  coal  mines  in  Durham,  died 
on  September  21,  aged  86.  He  was  president  of  the 
North  of  England  Institute  of  Mining  and  Mechanical 
Engineers  from  1875  to  1878,  and  during  his  term  of 
office  did  much  propaganda  work  in  favour  of  the  in- 

troduction of  coal-cutting  machinery. 
Alfred  E.  Fletcher,  well  known  in  years  gone 

by  as  Government  Inspector  under  the  Alkali  Act,  died 
on  September  17  at  the  age  of  93.  At  first  he  was  in- 

tended for  the  civil  engineering  profession  and  his  first 
work  was  as  a  railway  surveyor.  Afterward  he  studied 
mathematics  and  chemistry  at  University  College, 
London,  where  he  won  a  gold  medal  in  1851.     He 

was  elected  a  Fellow  of  the  Chemical  Society  in  1852. 
For  some  years  he  was  among  those  endeavouring  to 
develop  the  aniline  dye  industry.  In  1863  he  was  ap- 

pointed as  assistant  to  Dr.  Angus  Smith,  the  first  Chief 
Inspector  under  the  Alkali  Works  Regulation  Act  of 
that  year,  the  Act  which  gave  powers  for  restraining 
the  poisonous  fumes  till  ttien  discharged  from  chemi- 

cal, metallurgical,  and  other  works.  He  devised  an  as- 
pirator for  the  rapid  extraction  and  analysis  of  chimney 

gases,  and  an  accurate  anemometer  for  measuring  the 
rates  of  flow  in  flues  and  chimneys  ;  both  these  re- 

mained for  many  years  in  routine  use.  The  principle 
of  this  anemometer  was  later  applied  successfully  in 

his  instrument  for  measuring  the  rate  of  a  ship's  move- 
ment. The  device  was  reintroduced  during  the  war,  for 

registering  the  velocity  of  aeroplanes.  In  1884  he  suc- 
ceeded Dr.  Angus  Smith  as  Chief  Inspector,  and  he  re- 

tired in  1893.  He  brought  the  smoke  nuisance  before 
the  British  Association  meeting  in  1870,  and  he  worked 
continuously  for  the  next  30  years  towards  its  abate- 
ment. 

TRADE  PARAGRAPHS 
Hyatt,  Ltd.,  makers  of  the  Hyatt  Roller  Bearings, 

are  moving  their  offices  from  Devonshire  Street  to 
Thurloe  Place,  South  Kensington. 
Mavor  &  CouLsoN,  Ltd.,  of  47,  Broad  Street, 

Mile  End,  Glasgow,  send  us  their  new  catalogue  of 
switch-gear  for  electric  installations. 
Bruce  Peebles  &  Co.,  Ltd.,  of  Edinburgh,  send 

us  a  copy  of  their  new  pamphlet  dealing  with  Peebles 
Self-Contained  Polyphase  Induction  Motors. 

The  Westinghouse  Electric  &  Manufactur- 
ing Co.,  of  Pittsburg,  Pennsylvania,  send  us  particu- 
lars of  their  new  electric  arc  furnace  regulator. 

Bullivant  &  Co.,  Ltd.,  of  72,  Mark  Lane,  Lon- 
don, E.C.3.  and  Millwall,  send  us  their  catalogue  of 

wire  ropes  and  apparatus  used  in  rope  haulage.  They 
also  send  us  an  album  of  illustrated  descriptions  of 
many  installations  of  aerial  ropeways,  at  mines  and 
elsewhere. 
The  Chicago  Pneumatic  Tool  Co.,  of  6,  East 

44th  Street,  New  York,  send  us  a  new  catalogue  de- 
scribing their  Chicago  Pneumatic  Slogger  Rock-Drill. 

This  machine  is  of  the  reciprocating  type,  and  solid 
steels  are  used.  It  is  intended  particularly  for  deep- 
hole  quarry  work  and  heavy  excavation. 

W.  H.  Dorman  &  Co.,  Ltd.,  of  Stafford,  send  us 

an  elaborate  pamphlet  describing  the  wave- transmis- 
sion system  as  applied  to  rock-drills,  rivetters,  and 

other  reciprocating  tools.  This  system  was  described 
in  the  Magazine  for  June  last,  and  we  hope  to  publish 
an  illustrated  description  in  an  early  issue. 

The  Sulllivan  Machinery  Co.,  of  Chicago,  and 
Salisbury  House,  London,  E.C.2,  send  us  the  follow- 

ing publications :  Bulletin  70K  describing  their  Plug 
Drills,  class  DH3  ;  bulletin  70J  describing  the  Sullivan 
Rotators  DP33,  DP32,  and  DR37 ;  and  a  pamphlet 
describing  their  system  of  core-drilling  by  contract. 

The  De  Laval  Steam  Turbine  Co.,  of  150,  South- 
ampton Row,  London,  W.C.,  representatives  of 

Aktiebolaget  de  Lavals  Angturbin,  Stockholm, 
send  us  a  number  of  catalogues,  relating  severally  to 
steam-turbine  feed-pumps,  single-stage  steam  turbines, 
electrically-driven  centrifugal  pumps  for  mines,  Zeta 
centrifugal  pumps,  and  the  Alfa-Laval  oil  clarifiers. 

The  Gk.neral  Electric  Co.,  Ltd.,  of  67,  Queen 
Victoria  Street,  London,  E.C.4,  send  us  their  Bulletin 
No.  14  which  deals  with  switchboards  used  in  electric 
plants.  They  also  send  us  a  pamphlet  describing  the 
electric  monorail  hoists,  winches,  capstans,  etc. ,  which 
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are  made  at  the  Witton-Kramer  Electric  Tool  &  Hoist 
Works,  near  Birmingham. 
Centrifugal  Separators,  Ltd.,  of  8  Iddesleigh 

House,  Caxton  Street,  Westminster,  write  to  say  that 
the  note  in  the  last  issue  of  the  Magazine  relating  to 
the  Gee  centrifugal  filter  contained  an  error  as  to  the 
control  of  the  business.  We  are  asked  to  state  that 

though  Centrifugal  Separators,  Ltd.,  have  recently  be- 
come associated  with  Vickers,  Ltd.,  who  manufacture 

the  separators  at  their  Barrow  works,  the  business 
management  remains  in  the  hands  of  the  company. 
The  Super-Vice  Engineering  Co.,  Ltd.,  of 

Hoddesdon,  Hertfordshire,  have  placed  on  the  market 

a  new  vice,  which  they  call  the  "Super-Vice,"  which, 
it  is  claimed,  is  designed  and  constructed  on  scientific 
and  useful  lines.  The  metal  has  been  efficiently  dis- 

tributed. It  has  been  cut  down  over  the  sloping  jaws 
where  it  is  unnecessary,  and  piled  up  under  the  jaws 
and  in  the  travel  of  the  back  jaw-box,  which  are  the 
weakest  points.  The  finish  is  tool-room  finish  and  its 
construction  is  80%  steel.  The  jaws  extend  one-third 
their  width  either  side  of  the  guides.  This  feature 
allows  vertical  or  bent  work  to  be  gripped  vertically. 
The  five-inch  size  has  a  grip  on  vertical  or  bent  work 
of  1|  in.  The  jaws  are  high  and  sloping  to  allow  acute 
angles  to  be  filed  on  the  smallest  work.     The  slope  and 

The  Super-Vice. 

lack  of  sharp  corners  prevent  damaged  knuckles.  The 
patent  lies  in  the  fact  that  the  quick  release  action  has 
a  whole  nut  divided  vertically  down  its  centre.  When 
in  a  normal  position  this  nut  is  locked  solid  and  slip  is 
impossible.  The  guides  are  steel  and  unbreakable. 
The  efficient  distribution  of  metal  allows  the  cutting 
down  of  unnecessary  metal  which  makes  for  a  lighter 
tool.  Weight  is  an  item  when  shipping.  The  price 
is  low.  The  vice  sells  at  the  price  of  an  ordinary  cast- 
iron  vice. 

The  Traylor  Engineering  &  Manufacturing 
Co.,  of  Allentown,  Pennsylvania,  send  us  a  pamphlet 
describing  their  Superpump.  This  is  a  vertical,  single- 
acting,  outside-packed  plunger  pump.  The  following 
advantages  are  claimed  :  (1)  It  is  the  only  pump  which 
will  successfully  handle  gritty  or  acid  water  ;  (2)  Leak- 

age is  noticed  as  soon  as  it  occurs  and  packing  can  be 
adjusted  without  stopping  the  machine ;  (3)  Lubrica- 

tion of  any  part  can  be  accomplished  during  operation  ; 
(4)  The  pump  is  single-acting,  so  that  all  the  working 
thrust  is  always  in  one  direction,  minimizing  wear  and 
vibration  ;  (5)  All  strains  are  taken  on  finished  bolts, 
eliminating  loose  joints  and  consequent  packing  ;  (6) 
The  machine  is  highly  sectionalized,  which  cuts  down 
repair  bills.  As  every  part  is  easily  accessible,  only 
the  single,  inexpensive  part  directly  affected  need  be 

removed.  Also,  by  this  construction,  pumps  of  large 
size  may  be  taken  to  and  erected  in  locations  which 
would  otherwise  be  inaccessible.  The  pump  is  built 
in  triplex  and  quintuplex,  of  every  size  and  pressure 
which  may  be  demanded,  and  for  every  conceivable 
service. 

The  Denver  Rock-Drill  Manufacturing  Co., 
of  Denver,  Colorado,  send  us  particulars  of  a  new  type 
of  light  mining  and  quarrying  drill  which,  it  is  claimed, 
marks  a  substantial  advance  in  the  progress  of  air-drill 
manufacture.  This  new  type  of  drill  is  built  in  three 
models,  known  respectively  as  Models  NA-90,  NRW- 
33,  and  NRD-95  ;  the  first-named  being  a"  dry  "  auger 
drill,  especially  designed  for  work  in  coal,  iron,  and 

other  soft  formations;  the  second,  acombination"  wet" 
and  "  dry  "  rock-drill  efficiently  serviceable  in  all  kinds 
of  rock  and  under  all  conditions,  either  above  or  be- 

low ground  ;  and  the  last-named,  a  "  dry  "  rock-drill 
particularly  adapted  to  work  in  wet  shafts  or  where 
out-of-door  conditions  prevail.  All  three  drills  are  ex- 

tremely light,  so  that  they  can  be  easily  carried  about, 
and  each  is  operated  by  one  man.  While  most  Waugh 

drills  are  of  the  valveless  type,  the  "  Nineties "  are 
equipped  with  an  entirely  new  type  of  spool  valve,  hav- 

ing a  positive  action.  The  rotation  mechanism  is  of 
strong  design  in  which  stresses  in  both  teeth  and  pawls 
are  reduced  to  a  minimum.  Lubrication  is  effected  by 
pulsations  of  air  which  gradually  feed  the  oil  from  a 
reservoir  at  the  side  of  the  cylinder  into  all  parts  of  the 
machine. 
The  Francois  Cementation  Co.,  Ltd.,  of  18, 

South  Parade,  Bradford,  send  us  the  following  in- 
formation relating  to  the  rehabilitation  of  the  Lens  coal 

mines.  Contrary  to  general  expectations,  coal  from 
the  Lens  area  is  already  being  won,  the  first  truck  loads 
having  left  on  September  8.  Owing  to  the  systematic 
and  thorough  work  of  destruction  carried  out  by  the 
German  Army  in  their  retreat  of  1918,  it  had  not  been 
anticipated  that  any  coal  could  be  drawn,  at  the  earli- 

est, before  1921.  Practically  the  whole  of  the  shafts 
in  this  district  are  sunk  through  heavily-watered  chalk, 
by  means  of  various  tubbing  systems,  which  the  Ger- 

mans destroyed  by  dynamite  at  depths  down  to  120 
yards  from  the  surface,  thereby  causing  the  complete 
flooding  of  the  area.  This  water  has,  in  most  cases, 
risen  to  within  a  few  yards  of  the  surface.  In  many 
districts,  numerous  shafts  give  access  to  the  same  work- 

ings, thus  greatly  adding  to  the  difficulties  of  the  work 
of  unwatering  the  coalfield.  Surface  arrangements  had 
not  only  been  subjected  to  the  normal  devastation  of 
the  fighting  area,  but  all  machinery  and  buildings  were 
demolished  before  reoccupation  by  the  Allied  armies, 
so  that  when  the  work  of  reconstruction  began  a  com- 

pletely new  start  had  to  be  made.  Thus,  the  recom- 
mencement of  drawing  coal  is  an  extremely  hopeful 

sign  of  the  determined  efforts  to  open  up  the  district, 
and  it  is  expected  to  exercise  a  very  great  influence  on 
the  general  financial  situation  in  France  as  the  output 
increases.  It  is  anticipated  that,  very  shortly,  this  out- 

put will  be  considerably  augmented  from  pits  9  and  11, 
where  cementation  work  has  been  completed  to  the  ex- 

clusion of  the  inflowing  water,  and  from  other  pits 
where  this  work  is  nearing  completion.  The  com- 

pleted work  of  cementation  at  the  above-mentioned 
pits  has  been  carried  out  by  the  Francois  Cementation 
Co.,  Ltd.,  which  was  formed  last  December  with  a 

working  capital  of  ;f25,000  for  the  purpose  of  exploit- 
ing the  processes  and  indentions  of  Mr.  Albert  Fran- 

cois, of  Doncaster.  In  this  case,  all  the  work  had  to 
be  carried  out  from  the  surface.  Suitably  placed  bore- 

holes were  drilled  and  cement  injected  under  pressure 
to  seal  off  the  water  which  was  flowing  into  the  shafts. 
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the  accumulated  water  being  then  readily  pumped  out. 
There  is  no  doubt  that  the  speedy  recovery  of  the  mines 
is,  to  a  very  large  extent,  being  accelerated  by  the  ap- 

plication of  the  methods  used  in  the  Francois  process, 
which  has  been  so  successful  in  dealing  with  difficult 
water  problems  both  in  Great  Britain,  the  Continent, 
and  in  the  gold  mines  and  hydraulic  works  in  South 
Africa.  The  cementation  at  Lens  has  been  remarkably 
rapid,  especially  in  view  of  the  difficulties  of  transport 
and  housing  and  labour  shortage.  Much  labour  still 
remains  to  be  done  in  the  Lens  area,  both  in  excluding 
"  new  "  water  and  in  removing  water  which  has  ac- 

cumulated in  extensive  workings,  but  the  fact  that  coal 
has  actually  been  won  is  extremely  significant  to  the 
French  consumer,  who  has  been  hampered  in  every 
way  in  the  work  of  restoration  of  normal  industrial 
conditions  by  the  acute  shortage  of  coal. 

METAL   MARKETS 
Copper. — Price  movements  during  the  past  month 

have  been  of  a  somewhat  see-saw  character.  For  a  time 
quite  a  strong  tone  prevailed  under  the  resumption  of 

heavy  buying  of  standard  warrants  on  Continental  ac- 
count. These  purchases  commenced  during  August, 

and  were  commented  upon  in  our  last  review.  It  had 
not  been  expected  that  they  would  be  persisted  in  for  so 
long  a  lime,  but  apparently  the  Continental  sulphate 
manufacturers  have  been  starved  for  raw  material, 
and  it  had  become  necessary  to  replenish  supplies.  In 
all  probability,  not  far  from  15,000  tons  of  rough  copper 
have  been  acquired  for  shipment,  representing  about 
60,000  tons  of  sulphate.  It  may  be  thought  the  Ital- 

ian vineyards  cannot  absorb  the  whole  of  this  quantity, 
but  if  not,  a  market  can  no  doubt  be  found  in  Italy, 
Greece,  and  the  Islands,  for  any  surplus.  The  force 
of  the  buying  of  standard  copper  naturally  drove  up 
prices,  and  it  appeared  for  a  time  as  if  a  more  normal 
ratio  were  to  be  established  between  the  quotations  for 
rough  and  refined  metal,  but  as  soon  as  the  demand  for 
standard  fell  off  prices  slipped  away  again,  so  that  in 

the  end  the  old  disparity  has  practically  been  re-estab- 
lished. The  stocks  of  copper  here  will  certainly  be 

drawn  upon  heavily  during  the  next  month  or  so,  and 
the  effect  of  this  may  be  seen  in  quotations,  though  it 
is  strange  how  the  market  accommodates  itself  to  vary- 

ing conditions.  Hence  the  withdrawal  of  metal  from 
store  here  on  a  large  scale  may  be  counteracted  by  im- 

ports from  other  directions.  The  position  of  the  mar- 
kets as  regards  refined  metal  remains  somewhat  curious. 

The  further  fall  in  sterling  exchange  as  between  this 
country  and  America  has  naturally  exerted  a  hardening 
tendency  upon  the  prices  of  American  electrolytic  here, 
though  the  big  group  of  producers  across  the  Atlantic 
are  getting  fidgety  and  anxious  to  sell.  Whether 
Europe  steps  in  to  pick  up  the  load  from  their  shoul- 

ders is  quite  an  open  question,  particularly  in  view  of 
the  fact  that  exchange  considerations  entail  an  enor- 

mously increased  cost  to  all  European  consumers  of 
American  commodities.  It  is  too  little  understood  that 
the  fall  in  sterling  exchange  between  here  and  America 
adds  well  over  £30  a  ton  to  the  price  of  American  cop- 

per in  the  United  Kingdom  based  on  normal  exchange. 
Under  these  circumstances  it  is  impossible  for  Europe 
to  consume  anything  like  its  pre-war  takings  of  metal, 
and  all  the  countries  involved  in  the  exchange  debacle 

will  perforce  have  to  use  up  their  scrap,  etc.,  in  prefer- 
ence to  obtaining  supplies  of  new  material.  Consumers 

all  round  have  been  doing  very  little  indeed,  their  reti- 
cence being  accentuated  by  the  threatening  labour  out- 

look, and  it  remains  to  be  seen  what  course  will  ulti- 
mately be  followed.    The  smaller  producers  and  sec- 

ond-hand holders  in  America  have  at  times  been  try- 
ing to  force  sales,  but  the  quantities  which  they  had  to 

dispose  of  were  not  formidable,  although  the  offerings 
tended  to  bring  about  an  easier  tone  in  the  market ;  as 
this  metal  was  picked  up  there,  the  position  drifted  more 
into  the  hands  of  the  big  producers,  whose  attitude 
meantime  remains  undisturbed.  The  strike  at  the  Rio 

Tinto  Co.  's  mines  seems  even  yet  not  to  have  been  set- 
tled, production  there  being  at  a  standstill,  and  under 

the  most  favourable  circumstances  it  will  take  some 
time  before  operations  can  be  resumed  on  the  usual 
scale.  Troubles  appear  to  have  broken  out  also  in  Cen- 

tral Africa,  originally  on  the  railways,  but  there  have 
been  no  recent  advices  from  this  direction.  An  item  of 
interest  from  Japan  is  that  the  chief  producers  there 
have  been  feeling  the  financial  strain  through  which 
the  country  has  been  passing,  and  some  kind  of  arrange- 

ment has  been  come  to  whereby  the  selling  of  their  cop- 
per will  be  practically  pooled,  the  arrangement  apply- 
ing not  only  to  the  stocks  of  metal  on  hand,  but  also 

to  future  output,  which  is  reckoned  to  be  on  a  basis  of 
about  4,000  tons  a  month.  The  financing  of  the  entire 
operation  is  attributed  to  the  Bank  of  Japan,  and  it  is 
believed  that  the  deal  has  been  organized  with  the  ap- 

proval of  the  chief  producing  group  in  America. 
Average  prices  of  cash  standard  copper  :  September 

1920,  /■ge.  13s.  4d  ;  August  1920,  £94.  Os.  Id.  ;  Sep- tember 1919,  ;^100. 17s.  4d.  ;  August  1919,  ;^97.  lis.  4d. 
Tin. — There  have  been  comparatively  minor  fluc- 

tuations in  the  tin  market,  the  day-to-day  movements 
being  only  of  a  moderate  character ;  but  following 
upon  an  improvement,  a  downward  tendency  develop- 

ed, due  mainly  to  financial  considerations.  The  fact  of 
the  matter  is  that  Chinese  speculators  in  the  East  had 

been  playing  a  bold  hand  in  tin  and  rubber,  but,  therub- 
ber  speculations  having  gone  wrong  owing  to  the  col- 

lapse in  the  price,  they  were  forced  to  throw  their  tin 
overboard.  The  metal  was  absorbed  with  remarkable 
ease,  and  the  fact  that  it  has  been  cleared  out  of  the  way 

is  a  point  in  favour  of  the  market.  Another  factor  oper- 
ating somewhat  adversely  for  the  bulls  was  the  general 

labour  conditions  here,  which  naturally  tended  to  re- 
duce all  operations  to  the  narrowest  possible  basis. 

Apart  from  these  temporary  features  tin  appears  to 

stand  in  a  sound  position.  The  world's  consumption 
has  been  sufficiently  good,  even  under  the  existing  dis- 

turbed conditions,  to  absorb  the  accumulations  held 
in  the  early  part  of  the  year,  and  any  development  in 
respect  of  general  trade  can,  it  is  believed,  be  only  for 
the  better.  At  the  same  time  it  must  be  remembered 
that  the  Continent  is  by  degrees  getting  back  to  work 
again,  and  in  pre- war  times  both  the  Central  Powers 
and  Russia  were  more  or  less  important  consumers.  It 
is  no  doubt  looking  too  far  ahead  to  anticipate  any  im- 

portant developments  in  respect  of  Russia,  but  Germany 
is  undoubtedly  settling  down  to  work  again,  and  if 
reasonable  consumption  is  to  be  provided  for  in  this 
direction,  it  may  become  a  question  as  to  how  the  tin 
is  to  be  supplied  without  forcing  prices  higher.  Produc- 

tion in  the  East  isonly  moderate,  and  thequantitiescom- 
ing  forward  could  easily  be  increased  without  causing 
any  disturbances.  The  Dutch  authorities  are  selling  tin 
regularly,  but  the  quantities  are  of  no  special  import- 

ance, and  everything  available  appears  to  be  wanted. 
The  great  bulk  of  theaccumulations  in  Hong  Kong  have 
been  liquidated,  chiefly  to  the  United  States,  while  an  in- 

creasing portion  of  the  Bolivian  ores  is  being  smelted  in 
North  America.  Altogether,  there  does  not  appear  to 
be  any  reason  to  view  the  distant  future  with  misgiving, 
particularly  as  the  market  in  London  is  largely  under 
the  control  of  powerful  interests  who  made  their  influ- 

ence clearly  apparent  when  they  broke  the  price  a  few 
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Daily  London  Metal  Prices  :    Official  Closing 
Copper,  Lead,  Zinc,  and  Tin  per  Long 

Copper 

Standard  Cash Standard  (3 mos.) Electrolytic Wire-Bars Best  Selected 

Sept. 13 £  s. 
d. 

£    s. 
d £ 

s. 

d. 

£   s. 

d. 

£ 

s. 

d. £ s. 

d. 

£ s. 
d.  £ s. d. £ s. 

d.  £ 

s.  d. 97  15 0 to 98  0 0 

98 

0 

0  to 
98  5 0 

112 

0 

0  to 

118 0 0 

117 

0 0  to  118 0 0 

106 

0 0  to  107 
0  0 

14 99  15 
0 to 100  0 0 99 

15 

0  to  100  0 0 
112 

0 

0  to 

118 

0 0 117 0 0  to  118 0 0 107 0 0  to  108 0  0 
15 

100  0 0 
to 

100  5 0 

99 

10 
0  to 99  15 

0 
112 

0 

0  to 

lis 

0 0 117 0 0  to  118 0 0 

107 

0 0  to  108 

0  0 

16 
99  10 

0 to 99  15 0 99 5 
0  to 99  10 

0 
112 

0 
0  to 

118 

0 0 117 0 0  to  118 0 0 

107 

0 0  to  108 

0  0 17 99  0 0 
to 

99  5 0 98 

17 
6  to 99  0 0 112 0 

0  to 

118 
0 0 117 0 0  to  118 

0 0 107 0 0  to  108 0  0 

20 98  0 0 to 98  10 e 
98 

0 
0  to 98  13 0 112 0 

0  to 

118 
0 0 117 0 0  to  118 0 0 

107 

0 
0  to  108 

0  0 
21 97  0 

0 to 97  5 0 

97 

0 
0  to 97  5 0 

112 
0 

0  to 
118 0 0 117 0 0  to  118 0 0 

107 

0 0  to  108 0  0 

22 97  0 
0 to 97  5 0 

97 

10 

0  to 
97  15 

0 
112 

0 

0  to 

118 

0 0 

117 

0 
Oto  118 

0 0 

107 

0 
0  to  108 

0  0 

23 96  5 0 
to 96  10 

0 

97 

5 
0  to 97  10 

0 
112 

0 

0  to 

118 0 0 

117 

0 
Oto  118 

0 0 

107 

0 0  to  108 0  0 

24 
95  15 0 

to 
96  0 0 97 5 

0  to 97  10 
0 

112 
0 

0  to 

118 0 0 

117 

0 0  to  118 0 0 

106 

0 0  to  107 0  0 
27 

95  5 
0 

to 
95  10 

0 

96 

10 

0  to 
96  15 

0 113 0 

0  to 

117 0 0 

116 

0 
Oto  117 

0 0 

106 

0 
0  to  107 

0  0 
28 

93  10 0 to 93  15 0 

9^ 

17 6  to 
95  0 0 113 0 

0  to 

116 

0 0 

115 

0 
Oto  116 

0 0 

105 

0 0  to  106 
0  0 29 

94  0 0 to 94  5 0 95 0 

0  to 
95  5 0 113 0 

0  to 

116 
0 0 

115 

0 
0  to  116 

0 0 

105 

0 
0  to  106 

0  0 
30 94  5 0 to 94  10 0 95 5 

0  to 
95  10 

0 113 0 

0  to 

116 

0 0 115 0 Oto  116 
0 0 105 0 0  to  106 0  0 

Oct. 
1 94  5 0 to 94  10 0 

95 

10 

0  to 
95  15 0 111 0 

0  to 114 

0 0 113 0 
0  to  114 

0 c 
105 

0 0  to  106 0  0 
4 96  5 0 to 

96  10 
0 

96 

10 

0  to 97  0 0 111 0 

0  to 

114 0 0 

113 

10 

Oto  114 
0 0 

105 

0 0  to  106 

0  0 5 96  7 6 to 96  12 
6 96 7 

6  to 

96  12 6 111 0 
0  to 

114 0 0 

113 

10 

0  to  114 
0 0 

105 

0 Oto  106 

0  0 

6 97  10 0 to 
97  15 

0 

97 

0 

0  to 

97  5 0 
112 

0 
0  to 

115 0 0 

114 

0 0  to  115 0 0 

105 

0 0  to  106 0  0 

7 98  10 
0 to 98  15 0 98 0 

0  to 
98  5 0 

112 
0 

0  to 
115 0 0 

114 

0 
Oto  115 

0 0 105 0 0  to  106 

0  0 8 98  0 0 to 98  5 0 

97 

0 
etc 

97  5 c 
110 

0 
0  to 

115 

0 0 

114 

0 Oto  115 0 0 

104 

0 0  to  105 0  0 

months  ago.  The  excessive  premium  demanded  here 
for  Straits  tin  has  fallen  away,  and  with  it  the  premium 
on  Dutch  tin.  There  is  some  talk  of  forming  a  market 
in  Holland,  the  basis  of  dealings  of  which  will  be  Banka 
and  Billiton  tin,  but  further  information  is  awaited  on 
this  point.  Whether  London  will  become  a  competitor 
in  Holland  is  another  matter.  Possibly  the  two  markets 

may  assist  each  other,  possibly  Holland  may  draw  busi- 
ness away  from  London,  Nobody  can  be  too  certain 

which  will  happen  if  the  new  market  comes  into  exist- 
ence. 

Average  prices  of  cash  standard  tin  :  September  1920, 
/270.  7s.  3d.  ;  August  1920,  /274.  5s.  lOd.  ;   Septem- 

ber 1919,  /343.  19s.  Id.  ;  August  1919,  /310.  16s.  8d. 
Lead. — A  fair  amount  of  activity  has  been  seen  in 

the  lead  market  with  some  further  buying  for  shipment 
to  America,  but  as  this  demand  dried  up  again,  values 
assumed  an  easier  tendency,  the  weaker  tone  being  ac- 

centuated by  heavy  arrivals  from  Spain.     In  view  of 
all  the  talk  about  acute  scarcity  in  consequence  of  the 
cessation  of  production  in  Australia,  it  is  remarkable 
that  so  much  lead  should  have  come  in  from  other 
quarters  to  fill  the  gaps.     It  was  understood  that  the 
Spanish  output  had  been  practically  sold  to  France, 
which  country  during  the  early  months  of  the  year  was 
drawing  large  supplies  from  that  direction,  but  it  is 
evident  that  French  consumers  and  dealers  over-esti- 

mated their  capacity  for  absorption.     Not  only  is  Span- 
ish lead,  which  was  expected  to  find  a  home  in  France, 

being  shipped  direct  from  there,  but  French  holders 
have  also  been  re-selling  and  shipping   lead  to  this 
country      There  have  been    several    arrivals  of  lead 
from  Germany,  sales  of  this  being  facilitated  by  the 
adverse  movements  in  exchange.     A  curious  develop- 

ment in  the  lead  market  in  America  is  that  the  price  in 
New  York  has  dropped  below  the  level  of  St.   Louis. 
Obviously  the  price  in  New  York  should  be  higher  man 
than  that  of  the  inland  centre,  seeing  that  freight  and 
other  charges  have  to  be  added,  but  the  reversal  in  the 
situation  arises  from  imports  from  Europe  at  the  Atlan- 

tic seaboard,  which  metal  has  been  rather  pressed  for 
sale,  and  has  knocked  down  values.    Probably  the  posi- 

tion in  this  respect  willadjust  itself  later,  and  meantime 
in  order  no  doubt  to  facilitate  matters,  the  leading  pro- 

ducers in  America  have  made  repeated  cuts  in  their  price. 

The  Australian  situation  appears  to  have  cleared  up 

considerably,  the  strike  havingended,  although  produc- 
tion at  the  smelter  has  not  yet  been  resumed .  This,  how- 

ever, is  only  a  matter  of  time.  Buying  for  consump- 
tion has  throughout  the  mouth  been  on  a  miserably 

poor  scale,  buyers  being  of  one  mind  that  prices  are 
still  much  too  high. 

Average  prices  of  lead  :  September  1920,  £i5.  7s. 
6d.;  August  1920,  /36.  8s.  lOd.  ;  September  1919, 
;^25.  12s.  6d.  ;  August  1919,  ̂ ^25.  Is.  6d. 

Spelter. — During  a  good  portion  of  the  month  of 
September  prices  of  spelter  had  a  decidedly  retrograde 
movement,  the  main  factors  at  work  being  various. 

For  one  thing  it  was  confidently  proclaimed  that  Ger- 
many had  big  surplus  stocks  which  would  have  to  be 

marketed  regardless  of  price,  and  efforts  were  made 

accordingly  by  bringing  down  quotations  on  the  Lon- 
don market  to  force  out  sellers.  A  certain  quantity  of 

metal  was  dislodged,  but  sellers  then  became  wary, 
and,  resisting  the  decline,  have  had  the  satisfaction  of 
seeing  prices  advance  steadily  in  London  during  the 
last  week  or  two.  In  all  probability  the  fall  was  over- 

done. Belgium  has  been  selling  fairly  regularly,  and 
Norway  has  stocks  to  dispose  of  ;  but  American  pro- 

ducers maintain  their  stiff  attitude,  declaring  that  it  is 
impossible  for  them  to  produce  at  current  prices,  and 
asserting  vehemently  that  the  greatly  reduced  produc- 

tion in  the  United  States  is  bound  to  have  its  effect 
upon  the  market  sooner  or  later.  The  London  market 

has  undoubtedly  been  the  world's  cheapest  centre  for 
a  long  time,  and  it  really  seems  questionable  whether 
apart  from  Germany  any  country  can  produce  spelter 
profitably  on  the  basis  of  our  quotations.  Even  the 
Belgian  plants  are  pretty  unanimous  in  saying  that  pro- 

duction is  unremunerative,  but  for  all  this  their  output 
has  shown  a  regular  increase,  practically  month  by 
montn,  aitnougn  it  is  not  yet  equal  to  5U%  of  the  pre- war total. 

Average  prices  of  spelter  :  September  1920,  ;f40.  5s. 
6d.  ;  August  1920,  ̂ ^41.  19s.  6d.  ;  September  1919, 
^41.  8s.  4d.  ;  August  1919,  /39.  16s.  9d. 

Zinc  Dust. — There  is  a  good  demand  for  high- 
grade  Australian  zinc  dust,  and  the  price  has  remained 
steady  at  £^5  per  ton. 

Anti.mony. — Demand  is  poor,  but  the  quotation  of 
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Prices  on  the  London  Metal  Exchange. 
Tons;  Silver  per  Standard  Ounce;    Gold  per  Fine  Ounce. 

Lead 
Zinc 

Standard  Tin Silver 

Gold 
Soft  Foreign English (SpelterJ 

Cash 3  mos. Cash 

For- 

ward 

£   s. d.  £ 
s. 

d. £ r d. £ 

s. 

d.  £ 

s. 

d. £ 

s. 

d.  £ 

s. d. 

£ s. 
d.   £ 

s. 

d. 

s. d Sept. 

35  5 0  to  34 
15 

0 37 0 0 

39 

5 0  to  40 

10 

0 272 

15 

0  to  273 0 0 279 0 0  to  279 5 0 

59g 

59 
13 

35  0 0  to  34 
15 

0 
37 

0 0 39 2 6  to  40 

12 

6 

274 

5 0  to  274 

10 

0 279 

10 

0  to  279 15 0 

60j 

58j 

119 

0 14 
3+  15 0  to  34 

10 
0 37 0 0 39 2 

6  to  40 
7 

f. 

273 
10 

0  to  274 
0 0 

279 

5 0  to  279 

10 

0 

601 60i 

118 

9 

15 

35  0 0  to  35 0 0 
37 

0 0 

39 

2 
6  to  40 

10 

0 274 

15 

0  to  275 0 0 
279 

10 

0  to  279 

15 

0 

b04 

60i 118 

0 

16 

35  15 0  to  35 0 0 37 
10 

0 

39 

12 

6  to  40 17 6 277 0 0  to  277 5 0 

281 

10 

0  to  281 

15 

0 60 

59i 

117 6 

17 

55  10 0  to  35 
10 

0 
38 

0 0 

40 

0 0  to  41 5 0 275 0 0  to  275 

!0 

0 

279 

10 

0  to  280 0 c 

59* 

59j 

117 

6 20 
35  7 6  to  35 7 6 

37 

10 
0 

40 

7 6  to  41 

12 

6 
272 

15 

0  to  273 0 0 
i78 

0 0  to  278 5 0 

59| 

60 117 6 21 
34  17 6  to  34 17 6 

37 
0 0 

40 
10 

0  to  41 

15 

0 

269 15 

0  to  270 0 0 
275 

10 

0  to  276 0 0 60 

60i 

117 

6 

22 

34  17 6  to  35 0 0 

37 

0 0 
41 

0 Oio  42 5 0 
268 

15 0  to  269 0 0 273 15 0  to  274 0 0 

592 

60 

117 

6 23 
34  17 6  to  35 0 0 

37 
0 0 

40 

17 

6  to  41 

17 

6 268 

15 

0  to  269 0 0 

274 

0 0  to  274 5 0 

59i 59\ 

117 

9 

24 

34  17 6  to  35 0 0 37 0 0 

41 

5 0  to  42 0 0 
271 

0 0  to  271 5 0 

276 

10 

0  to  276 

15 

0 

59i 

59J 

117 

11 

27 

35  0 0  to  34 

15 

0 
37 

0 0 

41 

2 6  to  42 2 6 

270 15 

0  to  271 0 0 276 

15 

0  to  277 0 0 

39i 59i 

117 

11 28 
34  17 6  to  34 15 0 

37 
0 0 

40 

15 

0  to  41 

15 

0 268 

10 

0  to  268 

15 

0 274 

10 

0  to  274 

15 

0 

59i 58i 

117 9 29 
34  10 0  to  34 7 6 37 0 0 

40 
15 

0  to  41 

10 

0 268 0 0  to  268 

10 

0 

274 

0 0  to  27+ 

10 

0 

59i 594 

118 

4 30 

Oct. 

1 3i  7 6  to  34 5 0 36 5 0 

40 

5 0  to  41 5 0 271 

10 

0  to  271 15 0 
276 

10 

0  to  276 

15 

0 59 

58l 

118 

4 
34  12 

'6  to  34 

15 

0 
37 

0 0 

40 
15 

0  to  41 

15 

0 271 

15 

0  to  272 0 0 

277 

10 

0  to  277 

15 

0 

58i 57i 

118 

0 4 
34  12 6  to  34 

12 
6 36 5 0 

40 
15 

0  to  41 

15 

0 270 0 0  to  270 

10 

0 275 0 0  to  275 

10 

0 

57i 

57J 

117 

10 

5 
34  10 0  to  34 7 6 36 0 0 

40 12 

6  to  41 

15 

0 
269 

10 

0  to  270 0 0 

274 

10 

0  to  275 0 0 

56S 561 

117 

1 6 
34  7 6  to  34 2 6 

35 
10 

0 

40 

17 
6  10  41 

17 

6 
267 

0 0  to  267 

10 

0 

272 

10 

0  to  273 0 0 

56i 

55i 

117 

3 7 
34  7 6  to  34 5 0 35 

10 

0 

40 

" 
6  to  41 

7 6 265 0 0  to  266 

10 

0 270 5 0  to  270 

15 

c 

56i 

56 

117 

0 8 

English  regulus  is  unchanged  at  /52  per  ton  for  ordi- 

nary quality  and  /^55  for  special  brands.  There  are sellers  of  foreign  material  in  warehouse  at  ;^45,  but 
there  is  no  doubt  that  lower  bids  would  be  accepted. 

Arsenic. — This  market  presents  a  very  dull  appear- 
ance, but  the  price  of  Cornish  white  is  somewhat  firmer 

at  about  £77  per  ton  delivered  London  or  Liverpool. 
Bismuth. — Quite  a  fair  business  has  been  passing 

in  this  market,  and  the  price  has  remained  steady  at 
12s.  6d.  per  lb. 
Cadmium. — This  market  has  been  dull,  and  the  quo- 

tation is  lower  at  about  6s.  to  6s.  3d.  per  lb. 
Aluminium. — Prices  have  kept  steady  at  ;^165  for 

home  and  ̂ 185  for  export  business. 
Nickel. — For  both  home  and  export  the  price  is 

still  /230. 
Cobalt  Metal. — After  its  recent  rise,  the  price  has 

kept  firm  at  30s.  per  lb. 
Cobalt  Oxide. — Black  oxide  is  quoted  at  about  20s. 

per  lb. 
Platinum. — The  quotation  is  nominal  at  about  /31 

per  oz. 
Palladium. — This  is  also  a  nominal  market  at  ;^30 

per  oz. 
Quicksilver. — The  market  has  had  an  irregular 

tone,  being  swayed  alternately  by  outside  offers  from 
the  Continent  and  by  the  firm  position  of  first  hands 
here.  The  quotation  to-day  is  about  £ld>  to  ;^18.  10s. 
There  is  some  talk  of  a  combination  of  interests  being 
arranged  between  the  leading  producers  in  Italy,  Idria, 
and  Spain,  and  negotiations  to  that  end  are  understood 
to  be  proceeding. 
Selenium. — 10s.  6d.  to  13s.  per  lb. 
Tellurium. — The  quotation  is  nominal  at  90s.  to 

95s.  per  lb. 
Sulphate  of  Copper. — Prices  in  this  market 

have  shown  a  rather  easier  tendency,  and  the  quota- 
tion both  for  home  and  export  business  is  /43. 

Manganese  Ores. — The  quiet  tone  in  this  market 
has  continued,  and  Caucasian  and  Indian  grades  are 
now  about  3s.  9d.  c.i.f.  per  unit. 

Tungsten  Ores. — Germany  has  been  a  steady 
buyer  of  tungsten  ores,  but  the  market  on  the  whole 
has  shown  very  little  alteration,  although  there  are 
occasionally    small    fluctuations   suggesting    that    an 

easier  tone  is  developing.  Germany  has  been  paying 
about  25s.  6d.  c.i.f.  Hamburg  for  good  grade  wolfram 
concentrate,  but  it  is  doubtful  whether  so  much  would 

be  paid  to-day,  German  buyers  in  fact  appearing  to 
regard  the  position  of  the  market  as  unstable. 

Silver. — An  upward  tendency  was  noticeable  in 
this  market  at  the  beginning  of  the  month,  the  price  of 
spot  bars  opening  at  57§d.  on  September  1,  and  rising 
to  eOjd.  (its  highest  level  for  the  month)  on  Septem- 

ber 15.  During  the  latter  half  of  September  the  quo- 
tation of  spot  bars  fluctuated  within  very  narrow  limits 

and  closed  at  59id.  on  September  30. 
Graphite. — This  market  has  kept  extremely  steady, 

and  prices  have  shown  no  change  during  the  month. 
Soft  velvety  flake,  85  to  90%,  is  quoted  at  ;^60  to  /80 

per  ton,  while  Madagascar,  82  to  85 °o,  is  about  ̂ 25 c.i.f. 

Molybdenite. — The  price  is  nominal  in  the  neigh- 
bourhood of  75s.  to  80s.  c.i.f.  U.K. 

Chrome  Ores. — There  is  no  appreciable  change  in 
the  quotation,  which  is  still  about  £S  to  £S.  5s.  c.i.f. 
U.K.  for  50%  ores. 

Iron  and  Steel. — No  alteration  in  Cleveland  pig 
iron  prices  took  place  during  the  past  month,  so  that 
No.  1  remains  at  237s.  6d.  and  No.  3  G.M.B.  at  225s. 
Both  the  home  and  foreign  demand  have  been  quiet, 
as  the  threatened  strike  of  coal  miners  made  both  buy- 

ers and  sellers  cautious.  Foundry  grades  of  Cleve- 
land iron  are  still  exceptionally  scarce,  and  no  export 

business  is  being  entertained.  Makers,  however,  have 
been  able  to  release  a  few  small  supplies  of  the  lower 
grades  for  shipment.  Quotations  for  hematite  also  re- 

main unchanged,  East  Coast  Mixed  Numbers  standing 
at  260s.  for  the  home  trade  and  265s.  for  export. 
Supplies  at  one  time  were  somewhat  increased,  but 
toward  the  latter  end  of  the  month  became  scarce 

again,  merchants'  stocks  being  diminished.  In  the 
finished  iron  and  steel  trade  very  little  new  business 
has  been  put  through,  partly  owing  to  the  fears  of  a 
coal  strike,  and  partly  owing  to  the  fact  that  prices  in 
this  country  are  above  the  buying  capacity  of  most  of 
the  overseas  markets.  Material  has  been  offered  by 
Continental  works  at  prices  considerably  below  those 
quoted  here,  but  even  these  makers  are  in  need  of 
orders. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

June,  1919. •■ 
July      
August    
September 
October   
November 
December 

Year  1919 

January  1920  . 
February    
March      
April    
May      
June    
July      
August    

Rand 

Oz. 
682,603 
705.523 

686,717 
680,359 
705,313 
657,845 
631.833 

Else- 

where Total 

8.111.271 
653.295 
607.918 
689.6+5 
667,926 
681.551 
659.199 
718.521 

683.604 

Oz. 
19,776 

19.974 19.952 
18,199 
18,409 

20.125 
18.358 

Oz. 702.379 

725.497 
706.669 

698,558 
723,722 
677,920 
650,191 

218.820  ■  8.330.091 
17.208 

17,412 
17.391 
19.053 
17.490 

16.758 
17,578 
18.479 

670.503 
625,330 
707,036 
686,979 

699.041 
715.957 
736.099 
702.083 

Par  Value 

£ 
2.983.515 
3,081,713 
3.001,739 

2,967,287 
3,074.174 2,879,834 
2.761.836 

Transvaal  Gold  Outputs. 

35.383.974 

*  Not  given  in  the  official  returns. 
Natives  Employed  in  the  Transvaal  Mines. 

Gold 
mines 

Coal 
mines I  Diamond ' I     mines Total 

June  30. 1919  - 
July  31   
August  31  — 
September  30- 
October  31  — 
November  30 . 
December  31  • 

172.505 
173.613 

170.844 
169. 1 2G 
167.499 

164.671 
166.155 

12.544 12.453 
12.450 
12,392 
12,691 
12,565 
12.750 

5,831 5.736 

5,655 

5,294 

4,492 

4,337 
4.271 

January  31.  1920 
February  29     
March  31   
April  30   
May  31   
June  30   
July  31   
August  31   

176.390 
185.185 
188.564 
189.446 
184,722 
179,827 
174.187 

169.263 

12.766 
12,708 
12.788 

12,951 
12,897 13,036 

13,005 13.535 

4,796 

5,217 
5.232 
5.057 4.793 
4.596 

4.521 

4.244 

190.880 
191.802 

188.949 
186.806 
184.682 
181.573 
183.176 

193.952 
203.110 

206.584 207.454 
202.412 
197.459 
191.713 
187.042 

Cost  and  Profit  on  the  Rand 
Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines.     The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  on  par  value  of  gold  ;  subsequently  gold  premium  included. 

Tons 
milled 

Yield 

per  ton 
Work'g cost 

per  ton 

Work'g 

profit 
per  ton 

Total working 

profit 

July.  1919     2.134.668 
2.036.128 
2.019.109 
2,108.698 
1.933.526 
1,845.088 

s.    d. 
27  10 
28  5 
28    6 
28    3 
28    8 
28    8 

s.    d 
21  9 

22  11 22  10 

22  6 
23  5 
25    6 

s.  d. 
6    0 
5     5 
5     7 
5  10 
5     5 

3  10 

€ 
611.118 
551.203 
560.979 
612.841 
521.472 
354.098 

September   
October    
November   
December   

Year  1919    24.043.638 28    7 22  11 
5    6 

6.605.509 

January,  1920. ■■ 
February    

2.038.092 
1.869.180 
2.188,104 
2.065.446 
2.117.725 
2.146.890 
2.194.050 

34  4 
35  1 
31     8 
31     5 
31     9 
31  10 
33     6 

24  2 

28    3* 

25  2 
26  3 
25  11 
25    2 
24    6 

10    2 

6  10* 

6    6 

5     2 5  10 

6  8 
9    0 

1,036.859 

644.571* 

716.610 

533,940 
618.147 
692.510 
985.058 

May   

July    

*  Results  affected  by  the  back-pay   disbursed   in  accordance 
with  new  wages  agreement. 

Production  of  Gold in  Rhodesia  and  West  Africa. 

Rhodesia. West  Africa. 

1919        j        1920 

■    1919 
1920 

January    
February   
March      

£                    oz. 
211.917           43.428 
220.885            44.237 
225.808            45,779 
213.160     ,       47.000 
218,057            46.266 
214,215             45.054 

£ 
104.063 
112.616 
112.543 
109.570 
100.827 
106.612 

April    
May      No 

official 
returns 

published. 

July      
207.339     ,       48.740              103.112 
223.719     1           —                  100.401 September  ... 

November   ... 
December    ... 

186.462 
158.835 

-  ;         98.322 

—  1         98.806 

Total   2.499.498 365.712       1    1.240.691 

July. 
August. 

Treated 

Aurora  West      

Brakpan      
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   
Ferreira  Deep   

Geduld   
Geldenhuis  Deep    

Glynn's  Lydenburg   
Goch    
Government  G.M.  Areas 
Kleinfontein      
Knight  Central    
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Viei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep     
Modderfontein  East   
New  Unified      
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson    
Robinson  Deep   
Roodepoort  United    
Rose  Deep      
Simmer  &  Jack    
Springs   
Sub  Nigel   
Transvaal  G.M.  Estates..- 
Van  Ryn     
Van  Ryn  Deep     
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 
Witwatersrand  Deep     

Wolhuter   :   

Yield    iTreatPd     Yield 

Tons 
Oz. 

Tons 
10.750 

£14,916 

10.400 

52,800 21.792 
52.250 

90,600 

36.753 
90.500 47,200 

£68.313 

44.000 

52,500 18,433 51.000 

200,000 61.789 185.000 
26,000 

8.348 
23.800 

140.000 

36,121 

129.000 
34,300 11.505 33.800 
45.000 

15.626 45.000 

51.400 13.921 

48.500 

3.868 

£7.834 

3.800 
14,700 

£17,656 
13.600 

139.000 
£287,265 

128.000 
49.160 

14,812 
46,460 28,200 7,965 26.500 

9!i,300 
16.873 89,400 43.500 

£71,465 

42.500 

19.430 
£24,587 

19,000 
14.560 

£45.678 

14,300 

89.000 45,215 
85.000 56.000 28,226 
55,000 

44.400 
23.370 42,300 24.000 
7,618 20.700 

11,700 

£l5,574 
11,100 

45.300 

14,147 

44.100 

21,500 

£22,194 20.500 — 765 — 
157,000 

£194,674 
125.000 41,400 

8.935 
41.100 

58,600 18,824 55,700 25,100 £27.805 24.000 

60.400 

15.632  : 

58.000 61.600 

£77.064 56.600 

42.000 
18,813 

41,000 

10.500 

34,032 
11.000 17.980 

£30.172 
17,550 36,950 

£45,423 
32.750 

53.800 £142,687 

47,850 

52.700 15,839 
53.300 15,890 

4,951 15.000 
34,000 £48,509 

34,000 

38,400 

£55.510 
35.350 

33,000 8  938 34,400 

34,000 
9.043 

32,200 

Oz. 

£15.623 21.477 

36.805 
£69.022 17,359 
56,962 

7,626 37,530 

11.4.38 
15.797 

13.584 

£8,947 
£l7,104 
£278,456 

12,957 

7,610 
16,437 

£71,966 

£27,043 

£50,790 

44.309 

28.653 
21.858 

7.323 

£l5.853 

13.630 

£22.851 
1.133 

£186.337 

8,625 16,770 

£28,097 14,948 

12,712 19,017 

6,502 

£33,914 

£47.603 

£150.175 
16.109 

4.049 

£52.905 

£57.084 
9.118 

9,112 

West  African  Gold  Outputs. 

July. 
August. 

Treated  t  Value      Treated      Value 

Tons 
Abbontiakoon        8.736 
Abosso     3.780 
Akoko      202 
Ashanti  Goldfields       3.332 
Obbuassi     916 
Prestea  Block  A    8.872 
Taquah    3.220 

Oz. 
Tons 

Oz. 
£14.884         7.361       £l3.010 

1,557 

171 
4.465 

526 

£14,743 
1.781 

4.581 

1.741 3.728     I       4,530 

£l6.018 
1.852 

10.028 
3  250 

Rhodesian  Gold  Outputs. 

July. Treated     Value 

Falcon    
Gaika   
Globe  &  Phoenix   
London  &  Rhodesian  .. 
Lonely  Reef   
Planet-.\rcturus      
Rezende      
Rhodesia.  Ltd   
Rhodesia.  G.M.  &  1.    ■■ 
Shamva            51.900 
Transvaal  &  Rhodesian 

August. 

Treated  i  Value 
Tons £ Tons £ 16.003 

38.184* 

15.608 

34,212* 

3.786 
5.923 

3.6S2 

5,678 
5.862 

8.076f 

6.547 

7.985  + 

2.535 2.862 
— — 4.920 

4.866+ 
5.270 5,213+ 

3.641 

5.879 

4.580 7,283 

5,550 2.475+ 
5,500 

2,482+ 

792 

293 503 

167 

613 

217 575 

293+ 51,900 
42.813 

52,400 

47.372 

1.550 
5.617 

— — 

*  Gold,  Silver  and  Copper  :  +  Ounces  Gold. 
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West  Australian  Gold  Statistics.— Par  Values. 

I  Reported for  Export 

oz. 

June,  1919   
July      
August    
September  ... 
October   
November  ... 
December  ... 
January,  1920 
February    
March     

April    
May      
June      
July      
August   
September  ... 

1,050 
680 835 
t 

586 
1,171 

831 836 
1,928 

835 
227 502 

167 
141 

Delivered 
to  Mint 

73,546 
68,028 
58.117 + 
64,987 
64,823 

27,334 
25,670 
49,453 

54,020 
56,256 
50,976 
56,679 
48,341 
54,258 

54,940 

Total 
oz. 

Total value  £ 

74.596 
68,708 
58.952 + 
65,573 

65.994 28.165 
26,506 

51,381 
54,020 

57.091 51,203 

57.181 48.341 
54,425 

55,081 

316.862 

292,852 
250,410 + 
278,535 
280,323 
162,575 
112,590 

218,251 

229,461 242,506 

217,495 
242,638 

205,340 
231.185 
233,963 

+  Figures  not  received. 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 1919 

1920 1919 1920 

January  ... 
February 
March   
April      

£ 
36,238 
46,955 
40,267 

63,818 
37.456 
41.465 

37,395 
51,564 
76.340 
39,018 
40,735 

63,311 

Oz. 
7,105 
8,677 24.126 

6,368 13,263 

15,707 

£ 
37.100 
43,330 
48,000 
61,200 

38,200 

Oz. 

4,724 7,200 

6,973 
8,368 

£ 
18,000 
24.000 

16,000 
24,000 

16.000 

£ 

28,000 
15,000 
22,000 
12,000 13.800 

44,600      13  77.'i 17,000'        8,700 
July     
August    ... 
September 
October  ... 
November 
December 

42,060 
49,700 
37,120 
36.100 
32,720 44,500 

9,596 
9,900 

22,000!      17,410 

20,000!         — 
13.000  — 

28. 000 1  — 51,000          — 

31,000          — 
Total   ... 575.260 75.246 514,630 68,918 280,000     116,910 

Australasian  Gold  Outputs. 

Associated     
Blackwater   
Bullfinch    
Golden  Horseshoe    .... 
Great  Boulder  Prop.    . 
Ivanhoe   
Kalgurli   
Lake  View  &  Star   
Menzies  Consolidated. 
Mount  Boppy   
Oroya  Links      
Progress      
Sons  of  Gvvalia    
South  Kalgurli     
Waihi   
Waihi  Grand  Junction 
Yuanmi   

July. 

Tons 

6,084 1,672 

6,140 11.952 

9,498 
13,950 
4,239 

9,926 
1,600 

1,263 
880 

11.120 

8.185 13,443 

5,800 

1,944 

Value 

£ 

9,365 
3.428 
2,150: 
4,889t 

27,975 
4,880! 

5,426 11,059 

2,593 

11,910+ 
1,279 

15,919 
2,689 
3.909t 
1,879: 

4,734 

August. 

Treated 
Tons 

5,590 
1,493 

6,150 11,472 

9,305 13,915 

3.313 

9,237 1,540 

6,501 1,557 
550 

10,468 
7.498 

13.686 

6.100 
2.005 

Value 

£ 
7,311 

3,574 1.092t 
4,892 t 

27,884 5,494t 4,959 

10,795 

2,936 
4,600 

12,437+ 576 

15,092 

2,519t 
4.309* 
1,998: 
4,358 

+  Including  royalties  ;  X  Oz. 

Miscellaneous  Gold  Outputs.— Par  Values. 

July. August. 
Treated Value Treated 

Value 

Tons £ Tons 
£ 

EI  Oro  (Mexico)   33  500 
'46  000+ 

34  000 233  000+ 
22,629 
2,550 

3  1545 
18,957 
2.380 

35,260 §+ 

7,853 Frontino  &  Bolivia  (C'lbia) 9,487 
Mexico  El  Oro  (Mexico)... 11,850 

222,030+ 
11.800 198,770+ 

Oriental  Cons.  (Korea)   — 
66,000+ 

— 
75,500+ 

Ouro  Preto  (Brazil)    6,900 2.472P 5.400 
2.18611 

PlymouthCons.  (Calif 'rnia) 
7.800 

9,596 5,850 7.822 
St.  John  del  Rey  (Brazil) 36.000 

— 34.000 

Santa  Gertrudis  (Mexico) 25,120 17,5S0; 28,530 19.740: 

§  Loss.     +  Dollars.    :  Profit,  gold  and  silver.    II  Oz. 

Production  of Gold  in  I 
NDIA. 

1916 

1917 
1916      1       1919 

1920 

January   
February  ... 
March      

April        

oz. 45,214 
43,121 43,702 44,797 

45.055 
44,842 

45,146 
45,361 

45,255 
45,061 
45.247 
48,276 

oz. 44,718 

42,566 
44,617 
43,726 
42,901 

42,924 42.273 
42,591 

43,207 

43,041 42,915 44.883 

oz. 

41,420 

40,787 
41,719 41,504 
40,889 

41,264 40,229 
40,496 
40,088 

39,472 

36.984 40.149 

OZ. 38,184 

35,834 
38,317 
38,248 38,608 
38,359 
38,549 
37.850 

36,813 37,138 

39,628 42,643 

OZ. 

39,073 
38,872 
38,750 37  307 

38  191 
37,864 

July      

37  129 

August    
September 
October   November 
December 

37,375 35,497 

Total ... 541,077    I   520,362 485.236 4^1,171 

340,068 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef .. 

Mysore   North  Anantapur 

Nundydroog     
Ooreguin   

Tons 
Treated 

3,300 12,503 
20,120 

800 

8,736 12,900 

Fine 

Ounces 

2,363 

6,404 
13,193 

962 

6,004 8,449 

September. 
Tons         Fine 

Treated    Ounces 

3,200 11,623 

18,485 
800 

8,450 12,700 

2,468 

5,016 12,851 

952 

5,753 

8.457 

Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper   

(  Tons  lead  cone   ■■ 
British  Broken  Hill  ...  \  Tons  zinc  cone   .*. (Tons  carbonate  ore.. 

Broken  Hill  Block  10 J  Tons  lead  cone   
1  Tons  zinc  cone   

„            _  J  Tons  refined  lead  .. Burma  Corp   \  q^  ̂ ^g^^^  ̂ .^^^^ 

Fremantle  Trading  ...Long  tons  lead      
Hampden  Cloncurry...Tons  copper    

North  Broken  Hill  ■■.  {^'^::::::::::::- 
Poderosa   Tons  copper  ore   
Rhodesian  Broken  Hill. ..Tons  lead      
Tanganyika   Long  tons  copper   
Tolima   Tons  silver-lead  cone. 

Zinc  Corp   [  ?°"^  f '"9  <=°"'=   

'^  I  Tons  lead  cone   

July. 

1.525 190,070 
410 

1,283 
2.558 

47 

Aug. 

1,500 

1,975 243,340 
401 

573 

430 

1,446 

60 

*  Production  suspended  by  strike. 

Imports  of  Ores,  Metals,  etc.  into  United  Kingdom. 

Iron  Ore   Tons 
Manganese  Ore    Tons 
Copper  and  Iron  Pyrites   Tons  ... 
Copper  Ore,  Matte,  and 

Precipitate   Tons 
Copper  Metal      Tons  ... 
Tin  Concentrate    Tons  ... 
Tin  Metal     Tons  ... 
Lead,  Pig  and  Sheet    Tons  ... 
Zinc  (Spelter)      Tons  ... 
Quicksilver   Lb.    ... 
Zinc  Oxide      Tons   ... 
White  Lead    Cwt.   ... 
Barytes      Cwt.   ... 
Phosphate    Tons  ... 
Sulphur     Tons  ... 
Borax    Cwt.   ... 

Other  Boron  Compounds    '.   Tons  ... Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash   Cwt.    ... 

Petroleum : Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit   Gallons 
Lubricating  Oils   Gallons 
Gas  Oil      Gallons 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons 

August.      September. 

606,696 

50,574 67,751 859 11,038 

2,037 
1,950 

14,767 

5,170 17,735 

469 

28.413 
71.197 

19.194 22 
177 

1.138 
183,516 14,308 

2234 
8.025.227 

15,800,791 

5.539,977 
5,208,452 

44,689,070 
80,272.808 

487,211 

50,934 

61.966 

1,360 

12,135 

2,454 1,888 16.872 
10.688 

55,120 298 

23,543 56.459 

36,210 
2,190 790 
1,187 

249.911 
4.129 

16,737,647 
21.403,584 11.559,291 
3.012,797 

31.247,535 

83.951.22.S 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria : 
Associated  Nigerian   
Benue    

Bisichi   

Bongwelli    
Dua    
Ex-Lands    
Filani    

Forum  River   

Gold  Coast  Consolidated. 
Gurum  River   

Jantar    
Jos      
Kaduna    

Kaduna  Prospectors   
Kano   

Kuru      

Kwall    

Lower  Bisichi    

Lucky  Chance   
Minna   

Mongu   

Naraguta      

Naraguta  Extended     

Nigerian  Consolidated  .... 
Ninghi   
N.N.  Bauchi   

Offin  River   

Rayfield   

Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   

Yarde  Kerri    

Federated  Malay  States  : 

Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   
Kamunting      
Kinta     

Lahat    

Malayan  Tin   
Pahang      
Rambutan   

Sungei  Besi    
Tekka   

Tekka-Taiping   
Tronoh      

Cornwall : 
East  Pool    

Geevor      
Grenville   

South  Crofty 

Other  Countries  : 

Aramayo  Francke  (Bolivia)   
Berenguela  (Bolivia)   
Briseis  (Tasmania)   
Deebook  (Siam)    

Mawchi  (Burma)   
Porco  (Bolivia)   

Renong  (Siam)   
Rooiberg  Minerals  (Transvaal) ... 
Siamese  Tin  (Siam)     

Tongkah  Harbour  (Siam)      

Zaaiplaats  (Transvaal)   

June Tons 20 

6 
1 

1* 

30 

5 
7 

3f 

14 6 

91 

6i 
6i 

5i 

10 

6 

6 
1 

2* 34 

35 

20 

9 

4j 

38 15^ 

35 72 

2 

6 

24 

10 

4* 

78S* 

60 
222 

11 

88* 

411 

41§ 

654 

2154 
18 

31 30 

36 

27 

36 
35l 524 

140 

28 

20 

14 82 19 
284 

504 714 

94 

July Tons 20 
15 

1 

3 
35 

6 
8 

44 

14 
6 

13i 9J 

7 

3l 

14 

Si 

ll 

3i 

30 

46 

25 
17 

4 

374 

9 

35 

78 

4| 

7 

2i 

114 

4 

60 

19j 

11 
30 

44i 

60 2174 

15 

31 
30 
36 

27 
954 384 

21 

5U 

133 
33 

20 

84 

10 

434 45 

734 

75 
28 

August Tons 

11 
4 

14 

14 

18 
94 
32 

3 

12 84 
14 

3 
30 
45 

26 

23 
4* 

47J 

35 
57 

6 

2i 

114 
24 

60 

26i 

15 

30 

44§ 

654 

2164 
15 

30 
30 

33 
28 

26 
26 

84 

18 

454 45 

85j 

Nigerian  Tin  Production. 
In  long  tons  of  concentrate  of  unspecified  content. 

Note.  These  figures  are  taken  from  the  tnonthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  outputs . 

1915 
1916 1917 

1918 1919 

1920 

January    

February    ... 

Tons 

417 

358 

418 

444 

357 373 

455 
438 
442 

511 

467 

533 

Tons 

531 

528 

547 

486 

536 
510 
506 
498 

535 

584 

679 

654 

Tons 

667 

646 
655 
555 
509 

473 
479 

551 
538 
578 

621 
655 

Tons 
678 

668 

707 

584 
525 

492 

545 
571 
520 
491 

472 

518 

Tons 
613 

623 
606 
516 
483 

484 
481 
616 

561 
625 

536 

511 

Tons 

547 

477 

505 

467 

383 

June       

July    

435 

484 

447 

September October    
November  ... 
December  ... 

Total    .. 5.213 
6.594 

6,927 

6,771 

6.685 
3,745 

Production  of  Tin  in  Federated  Malay  States. 

Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 
Long  1 

'ons. 

1916 

1917 
1918 1919 1920 

January     ... 
February  ... 
March      

April    May      

Tons 
4.316 
3.372 

3,696 

3,177 3.729 

3,435 

3,517- 

3.732 
3.636 

3,681 
3.635 

3.945 

Tons 

3.558 
2,755 
3,286 

3,251 
3.413 

3,489 
3,253 3,413 

3,154 3,436 
3,300 

3.525 

Tons 

3,149 
3.191 

2.608 3,308 
3.332 

2,950 

3,373 3,259 
3,166 

2.870 
3,131 3.023 

Tons 

3,765 

2,673 2,819 
2.855 

3.404 2,873 3,756 2.955 

3,161 

3.221 2.972 
2.413 

Tons 

4,265 

3,014 
2,770 

2,606 

2,741 
2  940 

July      

2  824 

August    September  . 
October   
November  . 
December  . 

2,786 

43,871 39.833 
37.370 

36.867 
23.946 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings 

Long  tons 
Value 

Average 

August  25,  1919   

1304 

1154 
1354 
72 

32 

344 

39 
38 

29 

141 

£18,297 
£16.588 
£l9.557 £10.867 

£5,093 
£5.235 

£6.161 
£5,905 

£5.133 

£2,884 

£l40  4  3 

£l43  12     6 September  22   
£l44  6  9 

£l50  18    7 
£l59    3    2 

November  3   £l51  15  0 

£l57  19    9 December    1    £l55  8  3 

£l76  10    0 £l95  10  10 
Total  and  Average, 

1919   
2,858 £366.569 

£l28     5    0 
January  12,  1920   
January  26      
February  9    
February  23   

31 

5lS 
374 
53? 

18 
44 

444 

334 
614 

44 

10 

24| 

14* 

43l 

104 104 

27i 
19 

10 

9 

£6,243 £10,574 

£7,880 £l2,120 

£4,038 

£8,286 

£8.367 

£6,375 
£11.641 

£6.151 £l,578 

£3,278 £l,932 

£6,133 
£l,643 

£1.664 
£4,022 
£2.563 

£1,552 £1.359 

£201  8  0 
£204  6  10 
£210  2  8 

£225  10  0 

£2^4     7     7 

£l88    6    8 
£l88    0    5 
£190    6    0 

£l89    5    9 
May  17      £139  16    0 

£157  16    0 

£132    9    3 £133     4  10 
£l40    4     0 

July  26      
£l56  10    0 

£l58  10    0 £147  12    0 
£134  18    6 

£155     5    0 October  4   £151    0    7 

'  Three  months. 

On  September  6,  Tincroft  sold  104  tons  at  an  average  price  of 
£l50.  15s.  per  ton,  and  Penryn  Minerals  sold  84  tons  averaging 
£115.  I3s.  4d.  . 

On  September  20.  Tincroft  sold  10  tons,  averaging  £155.  5s. 
On  October  4,  the  sales  were  :  Tincroft.  No.  1,  5  tons,  averag- 

ing £l50.  15s.  per  ton  ;  and  No.  la.  4  tons,  averaging  £l51.  7s.  6d. 

per  ton. 
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Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.     Long  Tons. 

Straits  and  Australian  Spot    
Ditto,  Landing  and  in  Transit   
Other  Standard,  Spot  and  Landing  ... 
Straits,  Afloat   
Australian,  Afloat   
Banca,  in  Holland   
Ditto,  Afloat     
Billiton,  Spot   
Billiton,  Afloat     
Straits,  Spot  in  Holland  and  Hamburg 
Ditto.  Afloat  to  Continent   
Total  Afloat  for  United  States   
Stock  in  America   

Total   

June  30. 

18.JS83 

JulvSL 

Tons 
Tons 3+7 

853 
730 

155 
4.882 

3,525 
900 

1,250 
207 

169 413 
1,160 

800 
1,323 

- 
145 

301 
60 

6,717 7,916 
3,586 

1.926 

18,482 

Shipments,  Imports,  Supply,  and  Consumption  of  Tin. 

Reported  by  A.  Strauss  &  Co.     Long  tons. 

Shipments  from  : 
Straits  to  U.K   
Straits  to  America      
Straits  to  Continent   
Straits  to  Other  Places    
Australia  to  U.K   
U.K.  to  America     

Imports  of  Bolivian  Tin  into  Europe.. 

Supply: 
Straits    
A\istralian      
Billiton   
Banca      
Standard    

Total   

Consumption  : 
U  K,  Deliveries   
Dutch         ,   
American   „          
Straits,  Banca  &  Billiton,  Continen 

tal  Ports,  etc   

Total   

June 

Tons 750 

3.210 
301 289 
150 

1,217 
1.993 

4,261 150 

914 
1.498 

6,823 

1,691 

6,500 

550 

8,741 

July 

Tons 
1,275 

2,555 

35 
152 

■     250 

1,244 

3,865 250 
145 

1,470 

1,614 

7,344 

1.939 

5.530 
276 

7,745 

Dividends  Declared  by  Mining  Companies. 

Date 

Sept.  28. 
Oct.  2- 
Oct.    11. 
Oct.      6 

Sept.  13. Oct.  6 

Oct.  9. 

Sept.  20. 
Sept.  30. Oct.      6. 

Sept.  17. 
Oct.  4, 
Sept,  21 
Sept.  20 
Sept.  17 Oct.  6 

Sept.  13 
Oct.  2 

Sept.  10 

Sept.  27 
Oct.      5 

Sept.  17 

Sept.  13. 
Oct.  6 

Sept.  15. 

Sept.  21. Sept.  16 
Oct.  8. 
Sept.  24. 

Sept.  13. 

Company 

Anaconda  Copper  ... 
Aramayo  Francke 
Borax    Consolidated 

Central       Provinces 

Prospecting    
Chino  Copper    

Cock's  Pioneer      
Crescens   (Matabele) 
Ferreira  Deep    
Gold  Coast  Anial.  .. 

Gold  Fields  Rbodes- 
ian       

Gopeng  Consolidated 
Hollinger  Consol.  ... 
Ivanhoe    
Kerr  Lake   
Kramat  Pulai      

Lonely  Reef   Nevada  Consolidated 

Copper      New  Lafon      
New  Boksburg  Gold 

Mines    
New  Jagersfontein... Ooregum     | 

Pengkalen   

Ray  Consolidated 

Copper      Renong  Tin     
Shamva  Mines   
Sons  of  Gwalia       

Sungei  Besi     
Tekka    

Transvaal  G.M.  Es- 

tates   Utah  Copper   

Par 
Value  of 

Shares 

$50. 

£i. 

£5  Pref. Ord. 

£i. 
$5. 

£i. 

lOs. 

£i. 

£i. 

lOs. 

£i. 

$5. 
£5. 

$4. 
£i. 

£i. 

$5. 

2s. 

£l. 
£i. 

Pref.  10s 

Ord.  10s 
Prf.  Ord 

£i. 

Ord.  £l 

$10. 

£"1. 

£i. 

£\. 

£ 

£i. 

£\. 
$10. 

Amount  of 

Dividend 

2s.  less  tax 

6%  less  tax 

8%  less  tax 
37^  cents Is.  less  tax 

10%  less  tax 

2s.  6d. 6d.  less  tax 

6d.  less  tax 
9d.  less  tax 

1% 

Is.  6d.  less  tax 
12i  cents  less  tax 

Is.  less  tax 

25%  less  tax 

25  cents 
12i%  less  tax 

2s.* 

5s.  less  tax 
Is.  9d.  less  tax 
9d. less  tax 

3s.  less  tax 

Is   less  tax 

25  cents 

%%  less  tax Is.  6d.  less  tax 
Is.  less  tax 
Is.  less  tax 

4^d.  less  tax 

6d $1'5C 

Liquidation  dividend. 

PRICES  OF  CHEMICALS.     October  8. 

These  quotations  are  not  absolute  ;  they  vary  according 
quantities  required  and  contracts  running. 

£ 
Alum      per  ton  20 
Alumina,  Sulphate  of     17 
Ammonia,  Anhydrous       per  lb. 

0  880  solution         per  ton  39 
„  Carbonate        per  lb. 

Chloride  of,  grey      per  ton  60 
<•                 ,.         ,,  pure       per  cwt.  5 
„          Nitrate  of       per  ton  60 
,,  Phosphate  of              ,,         120 

Sulphate  of       24 
Antimony  Sulphide,  Golden       per  lb. 
Arsenic,  White       per  ton  76 
Barium  Sulphate             ,,  12 
Bisulphate  of  Carbon           ,,  60 
Bleaching  Powder,  35%  CI    26 
Borax               „  41 
Copper,  Sulphate  of               ,,  42 
Cyanide  of  Sodium,  100%        per  lb. 
Hydrofluoric  Acid   
Iodine       ,, 
Iron,  Sulphate  of       per  ton  4 
Lead,  Acetate  of,  white           ,,  77 

,,  Nitrate  of       60 
,,  Oxide  of,  Litharge           ,,  55 
„  White             „  63 

Lime,  Acetate,  brown           „  20 
prey  80%    31 

Magnesite,  Calcined    25 
Magnesium,  Chloride    15 

Sulphate             „  14 

Methylated  Spirit  64°  Industrial        per  gal. 
Phosphoric  Acid           per  lb. 

s. d. 
0 0 
0 0 
2 6 
0 0 

7. 

0 0 
5 C 
0 0 
0 0 

10 

0 
1 6 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 

7 
16 

0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
s 2 
1 9 

Potassium  Bichromate       per  lb. 
„          Carbonate85%    per  ton 
„          Chlorate    per  lb. 

Chloride  80%       per  ton 
Hydrate  (Caustic)  90%   

„  Nitrate      
„          Permanganate    per  lb. 

Prussiate,  Yellow       ,, 
Sulphate,  90%     per  ton 

Sodium  Metal    per  lb. 
,,      Acetate       per  ton 
,,      Arsenate  45%       ,, 
,,      Bicarbonate     „ 
,,      Bichromate    per  lb. 
,,      Carbonate  (Soda  Ash)      per  ton 

(Crystals)   
Chlorate    per  lb. 
Hydrate,  76%    per  ton 
Hyposulphite       ,, 

„      Nitrate.  95%     .. 
..       Phosphate    ,, 
,,      Prussiate       per  lb. 
,,      Silicate       per  ton 
,,      Sulphate  (Salt-cake)     ,, 
„           „          (Glauber's  Salts)      ,, 
„      Sulphide    „ 

Sulphur,  Roll   
,,        Flowers   

Sulphuric  Acid,  Fuming,  65°    ,, 
free  from  Arsenic.  144°   

Superphosphate  of  Lime.  18%       
Tartaric  Acid    per  lb. 
Tin  Crystals       ,. 
Zinc  Chloride    per  ton 
Zinc  Sulphate   

£ s 
I 

.  d 
9 

in"i 

0 0 
0 

11* 

40 

0 0 
118 

0 0 
66 0 0 

3 
1 

9 

10 

45 

0 
1 

0 
3 

52 0 0 
60 0 0 
9 0 

1 
0 
3 

16 

0 0 
7 0 0 

5* 

32 

0 0 

31 

0 0 

24 

0 0 
4+ 0 

1 
0 
2 

11 0 0 
8 0 0 
9 0 0 

46 

0 0 

1« 

5 

0» 

18 

5 0 

24 

0 0 
6 5 0 
5 0 0 

3 
1 

0 
11 

30 0 0 

22 

10 

0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD,    SILVER. 
DIAMONDS  : 

Rand  : 
Brakpan   
Central  Mining  (£8)      
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Consolidated  Mines  Selection  (10s.) 
Crown  Mines  (10s  )   
Daggafontein   
Durban  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenbuis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   
Johannesburg  Consolidated   
Jupiter    
Kleinfontein   
Knight  Central   
Knights  Deep    
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  (10s.)    
Modderfontein  B(5s.)   
Modder  Deep  (5s.)   
Modder  East    
New  State  Areas    
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub- Nigel   
Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   
West  Springs   

Wit watersrand  ^Knight's)   
Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines: 

Glynn's  Lydenburg   
Transvaal  Gold  Mining  Estates.... 

Diamonds  in  South  Africa  : 
De  Beers  Deferred  (£2  10s.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)   

Rhodesia  : 
Cam  &  Motor   
Chartered  British  South  Africa  .... 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef   
Rezende   
Shamva   

Willoughby's  (10s.)   
West  Africa  ■ 
Abbontiakoon  (lOs.)   
Abosso   
Ashanti  (4s.)      
Prestea  Block  A   
Taquab   

October  7 
1919 

^    s.   d. 

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks... 
Bullfinch    

Golden  Horse-Shoe  (£'5)   Great  Boulder  Proprietary  (2s.; 
Great  Fingall  (10s)   
Hampton  Properties     
Ivanboe  (£5)      , 
Kalgurii   , 
Lake  View  Investment  (lOs.) 
Sons  of  Gwalia    
South  Kalgurii  (lOs.)   

October  7 1920 

:f    s.   d. 

3  15 0 2 

16 

3 

1  10  8 

9 8 2 6 

1     10 

9 7 6 
3  6 3 2 

15 

0 

2  5 
0 1 6 3 

1  5 
0 

16 

3 

13 

3 

14 

3 
1  7 0 1 1 3 

1   3  8 
9 2 

11 

3 

1  4 
9 

10 

0 
8 3 5 0 
8 3 9 0 

13 

3 

11 

6 

3  3 
9 1 16 3 

11 

6 8 3 

5  0 
0 4 5 0 

12 6 8 6 

1  11 6 1 6 6 
5 3 1 9 

16 0 6 9 
6 0 4 0 

10 6 6 0 
19 

6 16 0 4  7 
6 4 

10 

0 
30  0 0 3 

16 

3*
 

9  2 
6 1 13 9: 

2  S 9 2 3 9 
1  17 6 1 3 9 — 1 8 9 

16 

6 

10 

3 
3  12 6 2 15 0 
3  15 0 2 17 6 1  0 

6 

14 

9 
10 0 7 6 1  2 6 

13 

9 
18 

9 

18 

6 
6 3 3 9 
2 9 3 

2  17 6 2 0 0 1  7 
6 

17 

6 1  3 
9 

17 

6 1  1 
3 

16 

3 4  12 
6 3 

17 

6 
17 0 

10 

6 

12 

6 5 0 1  7 
6 

16 

3 
1  5 0 

13 

9 
11 0 9 0 
4 6 4 9 18 

9 

13 

9 
17 6 

10 

0 

25  17 
6 17 0 0 

7  2 6 4 5 0 
10  0 0 

10 

0 0 

5 6 12 0 
1  3 0 

15 

9 
14 3 13 6 
17 0 

16 

0 1  0 0 17 6 

3  11 
3 2 

16 

3 
5  5 0 2 15 0 
2  0 0 1 

13 

9 
7 6 5 6 

4 9 3 0 

14 

0 

11 

0 
1  3 6 

17 

0 
6 6 2 0 
16 

6 

13 

6 

3 fi 3 3 
4 6 3 6 
2 6 3 3 1  10 

0 16 3 

10 

9 7 0 
1 9 1 9 — 10 0 

.       2  0 0 1 5 0 12 

6 

16 

3 
1  5 

3 IS 9 
6 6 7 0 
6 6 6 0 

Gold.  Silver,  cont. 

Others  in  Australasia  : 
Blackwater.  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  N.S.W.  (10s)   
Progress.  New  Zealand   
Talisman,  New  Zealand   
Waihi,  New  Zealand      

Waihi  Grand  Junction,  New  Z'Ind America  :  I 
Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico   
Esperanza,  Mexico    
Frontino  Si.  Bolivia,  Colombia   
Le  Roi  No.  2  (:f  5). British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  10s.),  Colombia   
Oroville  Dredging,  Colombia    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   

Tomboy,  Colorado   
Russia  : 

Lena  Goldfields   
Orsk  Priority   

India  : 

Balaghat  (lOs.)      
Champion  Reef  {2s.  6d.)   
Mysore  (10s.)       
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  and  India. 
Esperanza.  Spain   
Hampden  Cloncurry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  ... 
Mount  Lyell,  Tasmania    
Mount  ^Io^gan.  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Russo-.-Vsiatic  Consd..  Russia   
Sissert,  Russia      
Spassky,  Russia   i 
Tanganyika,  Congo  and  Rhodesia 

LEAD-ZINC: 
Broken  Hill  :  I 
Amalgamated  Zinc     I 

British  Broken  Hill    I 
Broken  Hill  Proprietary  (8s.)  .... 
Broken  Hill  Block  10  (£10)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   

Asia  : 
Burma  Corporation  (10  rupees) 
Russian  Mining   

Rhodesia  ; 

Rhodesia  Broken  Hill  (Ss.)      

October  7 1919 

£   s.  d. 

,  October  7 

I        1920 
8  9 3  6 
0  9 1  9 

8  9 
6  3 
13  0 17 

1  2 

1    0 

17 

8 
11 

8     7 

12 

1  12 
1     7 

18 
1   15 

2     5 
5 

19 2     3 

5 
4     0 

1     4 
1     4 9 1  12 

53  10 

TIN: 

Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis,  Tasmania   
Dolcoath,  Cornwall    
East  Pool  (5s.)  Cornwall   
Ex-Lands  Nigeria  (2s.),  Nigeria  ... 
Geevor  (10s.)  Cornwall    
Gopeng,  Malay   
Ipoh  Dredging,  Malay       
Kamunting,  Malaya   
Kinta,  Malaya   
Malayan  Tin  Dredging,  Malay   
Mongu  (lOs.),  Nigeria    
Naraguta,  Nigeria   
N.  N.  Bauchi,  Nigeria  (10s.)     
Pahang  Consolidated  (5s.),  Malay. 
Rayfield,  Nigeria     
Renong  Dredging)  Siam   
Ropp  (4s.),  Nigeria    
Siamese  Tin,  Siam   
South  Crofty(5s.),  Cornwall   
Tehidy  Minerals,  Cornwall    
Tekka,  Malay     

Tekka-Taiping   Malay      
Tronoh.  Malay     

1 
2 
1 
2 

2  15 

2    5 1  2 16 
8 

15 

IS 

2  12 

1    0 

3  5 

U 
1  7 4  S 

6    2 
2  7 

4  9 

4  3 

1  15  0 

5  0 
14  0 

15  6 
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THE  MINING  DIGEST 
A    RECORD    OF     PROGRESS     IN    MINING,   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

MINERALS   IN   MOROCCO. 
The  Bulletin  of  the  Imperial  Institute,  published 

last  month,  contains  two  articles  on  the  minerals  of 
Morocco,  one  formmg  part  of  a  resume  of  Messrs. 

Mulock  and  Barker's  report  for  the  Department  of 
Overseas  Trade,  and  the  other  giving  details  of  tests 
of  minerals  submitted  for  examination  at  the  Imperial 
Institute.  We  extract  herewith  some  of  the  informa- 

tion in  these  articles. 
The  mineral  resources  of  the  country  exist  mostly  in 

the  mountainous  regions  of  the  Atlas  and  the  Riff, 
which  are  as  yet  neither  fully  explored  nor  brought 
under  law  and  order.  Small  samples  derived  from 
the  French  zone  have  been  examined  at  the  Imperial 
Institute,  and  reports  on  the  more  interesting  are  given 
later  in  this  abstract.  They  include  good  iron  ores, 
suitable  for  the  production  of  steel  by  the  acid  Besse- 

mer process,  galena,  manganese  ore,  and  a  promising 
nickeliferous  oxide  of  iron  and  arsenic.  Petroleum  is 
stated  to  exist  at  Petit  Jean  in  the  French  zone.  The 
Protectorate  Government  intends  to  exploit  the  exten- 

sive phosphate  beds  round  El  Boroudj,  seventy-eight 
miles  south  of  Casablanca,  on  its  own  account.  These 
deposits,  which,  like  those  of  Tunis,  are  of  Eocene  age, 
have  been  valued  at  /3, 600,000, 000.  It  is  intended  to 
construct  a  special  mineral  line  from  El  Boroudj  to 
Fedala,  a  port  a  few  kilometres  from  Casablanca,  which 
is  to  be  fully  equipped  for  the  shipment  of  minerals. 

The  only  minerals  being  worked  as  yet  on  any  scale 
in  Morocco  are  those  of  the  Riff  in  the  Spanish  zone 
in  the  neighbourhood  of  Melilla,  where  there  are  three 
considerable  iron  mines  and  one  working  lead  and  zinc 
ore.  The  most  important  is  that  of  the  Cia.  Espanola 
Minas  del  Riff,  working  large  superficial  masses  of  ex- 

cellent specular  hematite,  averaging  63%  of  iron,  by 
open-cut,  at  a  present  output  of  from  15,000  to  20,000 
tons  per  month.  The  company  intends  building  a 
mechanical  loader  with  a  capacity  of  600  to  700  tons 
per  hour  at  Melilla  harbour,  at  an  estimated  outlay  of 

;^120,000.  The  company's  concession  exceeds  2,000 
hectares,  and  in  about  two  years  they  have  extracted 
400,000  to  500,000  tons,  the  Moors  being  supposed  to 
have  taken  out  300,000tons  previously.  The  Setolazar 
Company,  working  the  Navarrete  mine,  has  an  equally 
extensive  concession,  estimated  to  contain  more  than 
4,000,000  tons  of  iron  ore  :  in  1918  they  shipped  61 ,000 
tons,  all  to  the  United  Kingdom,  their  present  output 
being  300  tons  daily.  The  Norte  Africano  Co.  have  a 
monthly  output  of  200  tons  of  lead  ore  from  pockets 
near  the  surface,  worked  on  inclined  planes,  averaging 
82%  lead,  all  shipped  to  Cartagena,  in  addition  to  cala- 

mine estimated  to  contain  40%  zinc.  Deposits  of 
specular  and  dark  hematite  likely  to  prove  valuable  are 
known  to  occur  in  the  unpacified  zone  west  of  Melilla, 
within  5  or  6  kilometres  of  the  sea.  From  the  neigh- 

bourhood of  Tetuan,  where  as  yet  only  a  small  area 
has  been  pacified,  samples  have  been  sent  to  the  Im- 

perial Institute,  including  brown  hematite  containing 
807%  of  ferric  oxide  and  496%  of  manganous  oxide, 

which  might  be  used  for  spiegeleisen  ;  some  other  hy- 
drated  iron  oxides,  containing  rather  more  phosphorus 

than  is  admissible  for  Bessemer  steel  ;  and  a  high-grade 
galena.  Coal,  platinum,  mercury,  sapphires,  and  cop- 

per ores  are  also  reported  from  this  region,  and  it  is 
suggested  that  a  British  engineer  should  be  sent  out  to 
survey,  with  powers  to  buy  claims  outright. 
The  Imperial  Institute  reports  as  follows  on  the 

samples  of  minerals  examined  : 
Samples  of  iron  ore,  Nos.  1-4,  were  stated  to  have 

been  obtained  from  the  neighbourhood  of  the  Atlas 
Mountains. 

No.  1  gave  the  following  analysis :  ferric  oxide, 
FeaOs,  8323%  ;  ferrousoxide,  FeO,  128%  ;  titanium 

dioxide,  TiOa,  030%  ;  silica,  SiOa,  5'54%  ;  copper, 
Cu,0-45%;  nickel,  Ni,  nil;  sulphur.  S,  0-08%  ;  phos- 
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phorus,  P,  004%  ;  loss  on  ignition,  5'17%.  The metallic  iron  content  was  592% .  This  material  repre- 
sents a  good-quality  iron  ore  which  would  be  suitable 

for  smelting,  and  for  the  production  of  steel  by  the  acid 
Bessemer  process,  although  the  quantity  of  phosphorus 
is  slightly  above  the  maximum  amount  usually  con- 

sidered permissible  in  the  United  Kingdom  for  the 
latter  purpose. 

No.  2  consisted  of  iron  oxides  (hematite  and  limonite) 

together  with  a  little  quartz.  On  analysis  the  follow- 
ing results  were  obtained  :  ferric  oxide,  Fe203, 

8731%  ;  ferrousoxide,  FeO,0'90%  ;  titanium  dioxide, 
TiO.,,  040'"n  ;  silica,  SiO.2,  570%  ;  sulphur,  S.  trace  ; 

phosphorus,  P,  0014%  ;  loss  on  ignition,  3'39%.  The metallic  iron  content  was  6181%.  This  was  a  good- 
quality  iron  ore,  suitable  for  the  production  of  a  good 
pig  iron,  and  for  the  manufacture  of  steel  by  the  acid 
Bessemer  process. 

No.  3  sample  consisted  of  hematite,  which  on  analy- 
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sis  gave  the  following  results:  ferric  oxide,  FejO;,. 
9595%  ;  ferrous  oxide,  FeO,  104%  ;  titanium  diox- 

ide. TiOa,  020%  ;  silica,  SiO.j,  1  60%  ;  sulphur,  S, 

0'06%  ;  phosphorus,  P,  001  ?o  ;  lossonignition,0'69%. 
The  metallic  iron  content  was  68% .  This  was  a  high- 
grade  iron  ore  suitable  for  the  production  of  pig  iron 
or  for  the  manufacture  of  steel  by  the  acid  Bessemer 

process. 
No.  4  sample  consisted  of  hematite,  with  some  quartz 

and  a  small  amount  of  cupriferous  matter.  It  was 
analysed  with  the  following  results :  ferric  oxide, 

FeoO.,,  77-11%:  ferrous  oxide,  FeO,  081%  ;  titanium 
dioxide,  TiO.j,  0-32%  ;  copper  oxide,  CuO,  020%  ; 
zinc  oxide,  ZnO,  nil  ;  nickel  oxide,  NiO,  nil  ;  anti- 

mony oxide,  Sb.jOg,  nil  ;  silica,  SiO.j,  1365%  ;  sul- 
phur. S.  0062%  ;  phosphorus,  P.  0013%  ;  loss  on 

ignition,  1'95%.  The  metallic  iron  content  was  54'6%. 
The  amount  of  silica  present  in  this  sample  was  some- 

what high  for  an  iron  ore,  but  the  material  might  be 
used  locally  for  smelting. 

No.  5  came  from  El  Hawatt  in  Beni  Said.  It  con- 
sisted of  brown  hydrated  iron  ore  containing  some 

quartzose  impurity.  It  was  analysed  with  the  follow- 
ing results:  ferric  oxide,  Fe.iOg,  8072%  ;  ferrous  ox- 

ide, FeO,  nil ;  manganous  oxide,  MnO,  496%  ;  ti- 
tanium dioxide,  TiO.,.  nil;  silica.  SiO.j,  4'14%  ;  sul- 

phur, S,  003%  ;  phosphorus,  P,  0022%  ;  lossonigni- 
tion,  10' 11%.  The  metallic  iron  content  was  565%, 
and  that  of  manganese  3  85%.  This  was  a  good- 
quality  iron  ore,  suitable  for  the  production  of  pig  iron 
and  for  the  manufacture  of  steel  by  the  acid  Bessemer 

process.  The  ore  might  also  be  used  for  the  manufac- 
ture of  spiegeleisen,  but  the  product  would  contain 

rather  less  manganese  than  is  usually  required. 

No.  6  came  from  D'har  D'Shaib,  between  Anasel 
and  Tsamrabitz,  in  Beni  Said  (Tetuan).  This  was  a 
sample  of  manganiferous  iron  ore  with  thin  veins  of 
quartz.  It  was  analysed  with  the  following  results: 
ferric  oxide,  FcaO;,,  7322%  ;  ferrous  oxide,  FeO,  nil ; 
manganous  oxide,  MnO,  4  99%  ;  titanium  dioxide, 

Ti0.2,nil;  alumina,  AI..O3, 102%  ;  lime,  CaO.  1-32%  ; 
magnesia,  MgO,  037%  ;  silica,  SiO.^.  1014%  ;  phos- 

phorus, P,  003%  ;  sulphur.  S.  0  09%  ;  loss  on  igni- 
tion. 892%.  The  metallic  iron  content  was  5r25%. 

This  was  a  fairly  good-quality  manganiferous  iron  ore. 
suitable  for  the  production  of  pig  iron  or  low-mangan- 

ese spiegeleisen.  The  pig  iron  might  possibly  be  used 
for  the  production  of  steel  by  the  acid  process,  but  it 
would  contain  a  somewhat  larger  percentage  of  phos- 

phorus than  is  usually  allowed  in  iron  intended  for  this 
purpose. 

No.  7  came  from  Gebel  Ewaharan,  near  the  village 
of  Ewaharan  in  Beni  Said.  The  specimens  were  from 
the  surface  at  about  one  kilometre  from  the  seashore. 
This  was  a  sample  of  ferruginous  quartzose  material, 
which  on  analysis  gave  the  following  results  :  ferric 

oxide,  FejOs,  65"80%  ;  manganese  oxide.  Mn.jO^. 
1'92%  ;  gold,  Au,  trace;  silver,  Ag,  125  grains  per 
ton.  The  metallic  iron  content  was  46%.  This  ma- 

terial contains  too  much  silica  to  permit  of  its  exporta- 
tion as  an  iron  ore,  but  it  might  be  used  for  smelting 

locally.  The  quantity  of  precious  metals  present  is 
not  sufficient  to  add  to  the  value  of  the  ore.  Speci- 

mens from  El  Mah  del  Hauwat,  near  the  village  of 
Kerdidda  in  Beni  Said  (Tetuan)  and  about  1  kilometre 
distant  from  Gebel  Ewaharan,  and  from  El  Ferrishah, 
near  the  village  of  Handanet  Temiicodet  in  Beni  Said 
(Tetuan),  were  generally  similar  to  sample  No.  7. 

No.  8  came  from  Emerzokan,  near  Tsamrabitz  in 
Beni  Said,  very  near  the  sea-shore.  This  was  a  com- 

pact manganiferous  iron  ore,  with  some  quartz.  On 
breaking  the  specimens  for  analysis  a  small  crystal  of 

autunite  was  seen,  but  careful  search  failed  to  reveal 
any  further  evidence  of  this  material.  The  material 
was  analysed  with  the  following  results  :  ferric  oxide, 

Fe.,03,  70-28%  ;  manganous  oxide,  MnO,  417%  ; titanium  dioxide,  TiO.,,  trace;  silica,  SiO.,,  1615%  ; 

phosphoric  anhydride,  P.2O5,  002%  ;  sulphuric  anhy- 
dride, SO3,  0  03%.  The  metallic  iron  content  was 

49- 16%.  This  ore  contained  rather  too  much  silica  to 
permit  of  its  being  remuneratively  exported  to  Europe. 
The  pig  iron  or  low-manganese  spiegeleisen  obtainable 
by  smelting  the  ore  would,  however,  be  suitable  for 
the  production  of  steel  by  the  acid  process. 
Two  samples  of  nickel  ores  were  tested  at  the  Insti- tute. 

No.  1  came  from  the  neighbourhood  of  the  Atlas 
Mountains.  This  consisted  of  two  small  fragments, 

one  green  and  nickeliferous,  the  other  brown  and  fer- 
ruginous. An  analysis  was  made  on  a  representative 

portion  of  the  entire  sample  and  gave  the  following  re- 
sults :  nickel  oxide,  NiO,  24'60%  ;  copper  oxide,  CuO, 

nil ;  lead  oxide,  PbO,  nil  ;  zinc  oxide,  ZnO,  nil ; 
ferricoxide,Fe.203,25  31%  ;  cobaltoxide,  CoO.l  12%  ; 
manganous  oxide.  MnO,  238%  ;  arsenious  oxide, 

AS.2O3,  1974%.  The  nickel  content  was  19-34%,  that of  iron  1772%,  that  of  arsenic  14  95%.  This  material, 
if  available  in  quantity,  would  be  of  value  as  a  source 
of  nickel. 

No.  2  came  from  Seba  Lowajit  in  Beni  Bouzera, 
Ghomara,  near  the  sea-shore.  The  specimens  were 
stated  to  be  from  the  surface  of  a  hilly  region  in  which 
no  previous  mining  had  been  carried  on.  This  sample 
consisted  of  pyrrhotite,  accompanied  by  some  biotite 

and  pyroxene  and  small  amounts  of  other  minerals,  in- 
cluding monazite.  It  was  analysed  with  the  following 

results:  copper,  0  77%  ;  iron.  3890%  ;  nickel.  3  63%  ; 

cobalt,  0-37%;  silica,  1588%;  cerium  earths,  etc., 
trace  ;  platinum  metals,  7  8  grains  per  ton  ;  gold,  nil  ; 
silver,  388  grains  per  ton.  Lead,  zinc,  and  mangan- 

ese were  absent.  This  material  compares  favourably 

as  regards  the  amount  of  nickel  present  with  the  nickel- 
iferous pyrrhotites  worked  in  the  Sudbury  district  of 

Canada,  but  the  percentage  of  copper  is  much  lower, 
as  also  are  the  amounts  of  silver  and  platinum  metals. 
If  ore  of  the  quality  of  the  present  sample  is  available 
in  sufficient  quantity,  its  working  on  a  commercial  scale 
would  prove  remunerative. 

A  sample  of  manganese  ore  was  examined  at  the  In- 
stitute. This  came  from  the  neighbourhood  of  the 

Atlas  Mountains.  The  specimen  consisted  of  black 

manganese  oxide,  which  on  analysis  gave  the  follow- 
ing results:  manganous  oxide,  MnO,  133%  ;  mangan- 
ese dioxide,  MnOo.  8584%  ;  ferric  oxide,  Fe203, 

080%  ;  lead,Pb,0'S9%  ;  copper,  Cu,  trace;  sulphur,  S, 
0  13%  ;  phosphorus,  P,  0  05%  ;  silica,  SiO.,.  0  69%. 
The  metallic  manganese  content  was  55  26%.  The 
analysis  indicates  a  fairly  good-quality  manganese  ore, 
suitable  for  the  manufacture  of  ferro-manganese,  but 
containing  rather  less  manganese  dioxide  than  is  usu- 

ally considered  desirable  for  material  intended  for  use 
in  dry  batteries.  The  ore  would  be  quite  suitable  for 
use  in  chemical  manufactures. 

A  sample  of  lead  ore  was  examined,  coming  from  the 
neighbourhoodof  the  AtlasMountains.  Thisconsisted 
chietiv  of  galena.  On  analysis  the  following  results 
were  obtained  :  lead,  67  45%;  copper,  trace;  iron, 
102%;  manganese,  trace;  silica.  125%;  gold,  nil  ; 
silver,  8oz.  lOdwt.  per  ton.  This  was  a  good-quality 
lead  ore,  free  from  objectionable  impurities. 

.A.  sample  of  copper  ore  came  from  the  neighbour- 
hood of  the  /Vtlas  Mountains.  This  was  a  specimen  of 

ferruginous  and  calcareous  gossan  with  a  little  copper. 
It  was  analysed  with  the  following  results  :  zinc  oxide, 
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241 ZnO,  trace;  copper  oxide,  CuO,  193%  ;  lead  oxide, 
PbO,  nil;  ferric  oxide,  Fe.,0;5,  3901%  ;  gold,  6  dwt. 
3  gr.  per  ton  ;  silver,  1  oz.  2  dwt.  21  gr.  per  ton.  This 
was  equivalent  to  154%  of  metallic  copper  and  2730% 
of  metallic  iron.  This  material  might  possibly  be 
worked  profitably  for  copper  and  gold. 

It  will  be  seen  from  the  above  analyses  that  several 
of  the  mineral  samples  are  of  promising  character.  In 
the  case  of  iron  ores  Nos.  1-4,  nickel  ore  No.  1,  and 
the  manganese,  lead,  and  copper  ores,  the  samples  ex- 

amined were  small,  and  consequently  it  will  not  be  safe 
to  assume  that  the  results  of  the  analyses  represent  the 
average  composition  of  the  deposits.  The  presence  of 
monazite  in  the  nickel  ore  from  Seba  Lowajit  is  of  in- 

terest, and  it  was  suggested  that  it  might  be  worth 
while  to  examine  any  heavy  sands  found  along  the 

neighbouring  sea-shore  or  river-beds  in  order  to  ascer- 
tain if  this  mineral  occurs  in  workable  quantities.  The 

occurrence  of  a  uranium  mmeral  (autunite)  in  the  iron 
ore  from  Emerzokan  is  of  interest.  It  was  recom- 

mended that  a  further  examination  of  this  locality 
should  be  made  in  order  to  ascertain  whether  autunite 
occurs  in  sufficient  amount  to  be  worth  working. 

In  conclusion  it  should  be  added  that  the  localities 
from  which  many  of  the  specimens  were  obtained  are 
not  named  closely,  for  obvious  business  reasons.  In 

particular,  "  in  the  neighbourhood  of  the  Atlas"  is  de- cidedly vague. 

THE   PAS   MINING   DISTRICT,   MANITOBA 
On  several  occasions  we  have  referred  to  the  copper- 

gold  deposits  north  of  The  Pas,  Northern  Manitoba, 
on  Flin-Flon  and  Athapapuskow  lakes,  particularly  in 
the  issue  of  November,  1916.  In  Economic  Geology 
for  August,  E.  L.  Bruce  gives  an  account  of  the  geo- 

logy of  the  district  and  of  the  ore-bodies.  This  we 
quote  herewith. 

Geology. — The  rocks  associated  with  the  ores  are  all 
of  Pre-Cambrian  age,  but  it  may  be  mentioned  that 
Paljeozoic  dolomites  cover  the  older  rocks  south  of  lake 

Athapapuskow,  and  that  Glacial  and  post-Glacial  de- 
posits form  a  discontinuous  cover  of  varying  thickness 

over  all  of  the  consolidated  rocks.  The  Pre  Cambrian 

succession  is  as  follows:  (I)  Granite;  (2)  granite- 
gneiss  ;  (3)  hybrid  granitic  rocks  ;  intrusive  contact  ; 
(4)  arkoseand  conglomerate  ;  unconformity  ;  (5)  slate  ; 
unconformity  (?)  ;  (6)  granite  porphyry  ;  intrusive  con- 

tact ;  (7)  sedimentary  and  igneous  gneisses  ;  (8)  vol- 
canic rocks  and  derived  schists. 

The  oldest  rocks  (8)  are  comparable  to  the  oldest 
rocks  of  Pre-Cambrian  age  found  in  other  areas,  but, 
as  they  are  separated  from  similar  formations  by  great 
stretches  of  granites  and  gneisses  to  the  east  and  by  the 
Palaeozoic  cover  to  the  south,  it  is  not  and  may  never 
be  certain  that  they  are  of  the  same  age  as  the  Kee- 
watin  rocks  of  Lake  Superior.  They  consist  almost 
entirely  of  volcanic  rocks  of  various  types.  The  most 
common  variety  is  massive,  green  to  greyish-green  in 
colour,  and  weathers  to  brownish  colour.     The  ellip- 

soidal structure  figured  in  so  many  descriptions  of  Pre- 
Cambrian  lavas  is  very  strikingly  developed,  and  there 
are,  in  addition,  certain  other  typical  volcanic  forms. 
Autoclastic  bands  have  been  formed  by  the  rolling  of 
the  semi-solidified  lava  and  by  shearing.  Pyroclastic 
beds  are  common.  They  have  been  formed  by  the  in- 

corporation of  bombs  of  all  sizes,  from  those  a  foot  in 
diameter  down  to  the  finest  ash,  in  the  still  molten 
rock.  The  pyroclastics  have,  superficially,  much  the 
appearance  of  some  of  the  altered  conglomerates  of  the 
district.  All  types,  but  chiefly  the  massive  lava  wlth- 
outtheellipsoidal  structure,  have  been  changed,  locally, 
into  chlorite  schist  by  pressure  and  shearing.  Some 
of  this  alteration  occurred  before  the  first  period  of 

erosion,  since,  in  the  conglomerates  overlying  the  vol- 
canics,  there  are  pebbles  of  schist  which  have  not  been 
sufficiently  deformed  by  movements  affecting  the  con- 

glomerate to  account  for  their  schistose  character. 
Associated  with  the  volcanics  there  was  probably  de- 

posited a  certam  amount  of  normal  sediments,  now 
altered  to  schists  indistinguishable  from  those  of  igne- 

ous origin. 

(7)  Outside  of  the  district  in  which  the  sulphide  ores 
have  been  found  there  are  areas  of  hornblendic  gneis- 

ses and  garnetiferous  schists  and  gneisses  that  repre- 
sent in  part  a  sedimentary  series  apparently  overlying 

the  volcanics  but  with  no  recognized  unconformity. 
These  gneisses  are  intruded  by  granite  sills  and  are  cut 
by  innumerable  pegmatite  dykes.     The  sills  and  dykes 

Scale  of  N.les 

THE     PAS    DISTRICT 

MANITOBA 

4—6 



242 THE    MINING    MAGAZINE 

are  believed  to  be  of  different  ages,  some  of  them  older, 
and  some  younger,  than  the  conglomerates  and  arkose 
that  lie  above  the  greenstone  series. 

(6)  There  is  some  evidence  to  show  that  one  small  bath- 
olith  of  granite  porphyry  is  older  than  at  least  part  of 
the  sediments.  The  rock  has  rather  peculiar  bluish 
phenocrysts  of  quartz,  and  under  the  microscope  shows 
unusual,  irregular,  graphic  intergrowths  of  quartz  and 
felspar,  similar  to  intergrowths  that  occur  in  granite 
pebbles  from  the  conglomerate. 

(5)  A  narrow  belt  of  slate  has  been  found  bounded 
on  both  sides  by  greenstone  schist.  No  unconformity 
has  been  noted  between  the  two  rocks,  but  the  slate  is 
lithologically  like  that  lying  unconformably  above  the 
volcanics  farther  west. 

(4)  The  first  formation  that  is  clearly  unconformable 
above  the  volcanic  complex  in  the  area  is  a  thick  series 
of  conglomerate,  arkose,  and  grey  wacke,  now  lying  in 
closely  folded  synclines  or  as  infaulted  blocks  in  the 
older  rocks.  The  folding  following  the  deposition  of 
these  sediments  has  been  so  intense  that  even  pebbles 
of  quart  z,  granite,  and  quartzite  have  been  twisted,  bent, 
and  drag- folded.  Some  of  the  lower  beds  consist 
largely  of  debris  from  the  greenstone  complex  and 
these  have  been  reconstituted  into  rocks  so  closely  re- 

sembling the  igneous  original  that  it  is  hard  to  delimit 
the  exact  boundaries  of  the  sedimentary  synclines. 
Bedding  in  the  sediments  is  not  plainly  marked,  but  in 
many  places  there  is  a  lenticular  arrangement,  with 
very  sudden  variations  both  in  composition  and  texture. 
These  sudden  changes,  as  well  as  the  mineral  constitu- 

ents of  the  rocks,  show  rather  conclusively  that  this 
series  was  deposited  as  outwash  fans  by  rapid  streams 
and  probably  under  arid  conditions.  The  close  fold- 

ing and  the  faulting  that  the  sediments  have  undergone 
make  a  measurement  of  the  thickness  impossible,  but 
ii  must  have  been  thousands  of  feet. 

(1),  (2),  and  (3).  The  diastrophic  period  that  fol- 
lowed this  final  Pre-Cambrian  sedimentation  was  ac- 

companied by  intrusions  of  granite.  These  took  place 
through  a  considerable  length  of  time,  and  the  intru- 
sives  vary  somewhat  in  character,  but  are  believed  to 
be  differentiates  from  a  common  magma  rather  than 
products  of  different  periods  of  intrusion.  The  ore  is 
thought  to  be  genetically  related  to  certain  of  these 
differentiated  magmas.  Texturally,  the  granitic  rocks 
are  massive  granite,  in  places  porphyritic,  and  granite 
gneisses,  faintly  banded  owing  to  a  concentration  of 
the  basic  constituents  biotite  and  hornblende.  There 
is  no  evidence  of  any  great  secondary  rearrangement, 
as  the  longer  axes  of  the  biotite  foils  are  not  parallel  to 
the  banding.  In  composition  the  gneisses  are  practi- 

cally identical  with  the  massive  granite. 
There  is  no  evidence  that  there  was  further  deposi- 

tion or  intrusion  nor  any  very  marked  disturbances 
from  the  time  of  the  invasion  of  the  granite,  through- 

out the  rest  of  the  Pre-Cambrian,  the  Cambrian,  and 
part  of  the  Ordovician.  It  was  probably  a  period  of 
normal  erosion  and  must  have  been  very  long.  The 
great  thickness  of  cover  under  which  the  granite  batho- 
liths  lay  was  almost  completely  removed  and  the  moun- 

tains of  that  early  period  were  levelled  to  a  surface 
much  like  that  at  present  found  in  the  Pre-Cambrian 
area.  This  erosion  reached  to  so  great  a  depth  that 
only  the  bottoms  of  the  old  synclines  are  left,  and  in 
many  places  where  the  rocks  are  not  actually  granite 
they  are  a  hybrid  dioritic  rock  formed  apparently  by 
the  incorporation  of  basic  rocks  by  the  slowly  advanc- 

ing border  of  the  intrusive.  The  deposition  of  dolo- 
mite during  part  of  the  Palaeozoic  period  does  not  di- 

rectly affect  the  consideration  of  the  ores  and  need  not 
be  discussed. 

The  glacial  period  was  important  in  that  the  ice 
swept  away  much  of  the  disintegrated  material  lying 
upon  the  rock  surface,  but  it  is  not  likely  that  it  re- 

moved any  great  thickness  of  unaltered  rock.  The 
deposition  of  lake  and  stream  silts  and  the  growth  of 
muskegs  in  the  undrained  hollows  have  made  it  rather 
difficult  to  prospect  much  of  the  area,  since  the  easily 
altered  and  eroded  sulphides  would  naturally  be  re- 

moved to  form  the  hollows  in  the  rock  floor,  now  filled 
with  drift. 

The  geologic  history  so  far  as  it  has  been  deciphered 
from  the  rocks  of  this  district  may  be  summarized  as 
follows  :  (1)  Outpouring  of  lavas  and  deposition  of  vol- 

canic fragmental  rocks  with  possibly  some  normal  sedi- 
ments ;  (2)  deposition,  without  any  break,  of  more 

acidic  sediments  now  recrystallized  into  gneisses  and 
schists ;  (3)  intrusion  of  granitic  rocks ;  (4)  a  long 
period  of  erosion  ;  (5)  deposition  of  two  series  of  sedi- 

ments, the  later  of  which  is  largely  terrestrial ;  (6) 
mountain-making  with  a  fairly  long  period  of  granitic 
intrusions  during  which  the  ores  were  brought  in  ;  (7) 
extremely  long  period  of  erosion  reducing  the  moun- 
tams  to  a  mammillated  surface  of  low  relief ;  (8)  de- 

position of  dolomite  during  the  Palaeozoic  and  possibly 
of  shales  during  the  Mesozoic  ;  (9;  erosion  of  these  to 
expose  the  Pre-Cambrian  basement ;  ( 10)  glacial  period  ; 
(11)  deposition  of  recent  silts  and  formation  of  peat  de- 

posits. 
Ore  Deposits. — Two  important  deposits  of  sulphide 

ores  have  been  located,  from  one  of  which  some  ore 

has  already  been  produced.  The  Mandy  ore-body  is 
on  a  small  point  on  the  west  shore  of  the  north-west 
arm  of  Schist  lake,  which  drains  into  the  north  arm  of 

lake  Athapapuskow.  The  Flin-  Flon  deposit  is  on  Flin- 
Flon  lake,  4  miles  north-west  of  the  Mandy  mine. 
Both  are  in  the  volcanic  series,  but  there  are  marked 
differences  in  the  character  of  the  country  rock  and  in 

the  structure  and  mineralogy  of  the  ore-bodies. 
The  author  first  deals  with  the  Flin-Flon  lens.  The 

country  rock  to  the  east  of  Flin  Flon  lake  is  massive 
greenstone  displaying  prominent  ellipsoidal  structure. 
To  the  west  of  the  lake  the  greenstone  is  massive,  dark 
green,  and  without  this  structure.  Along  a  part  of  the 
deposit  a  narrow  granite-porphyry  dyke  forms  thehang- 
ing  wall  ;  west  of  the  ore  zone  there  is  a  lamprophyre 
dyke  25  ft.  in  width.  The  sulphides  occur  replacing 
great  shear  zones  in  the  greenstone.  They  form  a 
series  of  overlapping  lenses  that  unite  and  divide  in  a 
rather  intricate  fashion,  but,  as  only  a  small  part  of  the 
zone  is  exposed,  even  the  surface  plan  of  the  body  is 
not  known.  Where  it  is  exposed  it  has  in  one  place  a 
width  of  75  ft.,  but  immediately  south  of  this  point,  it 
divides  around  a  horse  of  sparingly  mineralized  schis- 

tose rock.  Diamond-drilling  on  sections  spaced  at 
500  ft.  has  proved  that  the  sulphides  extend  for  a  length 
of  about  2,500  ft.  and  probably  farther.  The  mineral- 

ized zone  dips  60^  to  70°  north-east,  and  the  drills  are 
said  to  have  proved  itsexistence  ataconsiderabledepth. 
The  mineralization  consists  of  almost  solid  sulphides, 
bordered  by  disseminations  in  the  wall-rock.  In  the 
massive  ore  the  only  gangue  materials  are  small  blebs 
of  quartz  and  some  incompletely  replaced  country  rock. 
Pyrite  is  the  most  abundant  mineral,  but  along  certain 
zones  there  are  bands  of  a  fine-grained,  purplish  zinc 
blende  and  some  chalcopyrite.  Gold  and  silver  are 
present,  but  only  in  small  quantities. 

As  regards  the  Mandy  ore-body,  the  country  rock  of 
the  point  upon  which  the  deposit  is  situated  is  dark 
green  in  colour,  with  alternate  bands  of  massive  and 
of  schistose  rock.  The  ore-body  lies  in  one  of  the 
schistose  zones.  The  ground  plan  of  the  body  is  ellipti- 

cal, 225  ft.  in  length  by  40  ft.  in  greatest  width.     It  dips 
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75°  to  80°  east.  Leading  out  from  the  north-west  and 
south-east  sides  of  the  lens,  there  are  veins  of  sulphides 
striking  parallel  to  the  longer  axis  of  the  lens  and  to  the 
schistosity  of  the  enclosing  rock.  At  the  north  end 
the  ore  pinches  to  a  point  and  pitches  beneath  barren 
rock.  At  this  point  it  is  involved  in  a  vertical  fault 
zone  that  is  approximately  parallel  to  the  strike  of  the 
lens  but  which  does  not  show  in  the  ore  and  possibly 
forms  the  hanging  wall  of  the  ore-body.  Glaciation 
has  removed  almost  all  the  weathered  products  from 
thesurface,  practically  fresh  sulphides bemg  exposed  by 
removing  the  moss.  The  rocks  are  slightly  stained  by 
copper  carbonates  and  it  was  this  that  first  drew  atten- 

tion to  the  deposit.  In  small  fissures  in  the  sulphides, 
where  water  is  not  too  abundant,  crusts  of  chalcanthite 
have  formed  from  the  alteration  of  the  copper  minerals. 
The  deposit  lies  in  the  south-west  limb  of  a  syncline, 
the  axis  of  which  is  occupied  by  conglomerate  and  ark- 
ose.  The  folding  of  the  sediments,  consisting  of  beds 
of  unequal  competence,  crumpled  the  weaker  beds  into 
numerous  drag-folds  which,  due  to  the  plunge  of  the 
syncline  northwestward,  appear  on  thesurface  as  shown 

material  that  is  black  by  reflected  light,  probably 
country  rock  taken  up  by  the  ores.  These  inclusions 
are  impregnated  by  pyrite,  and  the  edges  of  some  of 
them  are  granulated  and  re-cemented  by  chalcopyrite 
and  zinc  blende.  The  pyrite  is  clearly  earlier  than  the 
chalcopyrite  since  the  latter  includes  fractured  and 
granulated  masses  of  pyrite.  Some  particles  of  the 
pyrite  have  a  square  outline,  due  perhaps  to  the  con- 

trol of  the  direction  of  fractures  by  the  cleavage  direc- 
tions of  the  pyrite  or  to  the  original  cubical  form  of  py- 

rite crystals  disseminated  in  the  replaced  rock.  Speci- 
mens also  show  zinc  blende  in  intimate  relationship 

with  chalcopyrite  and  evidently  deposited  at  the  same 
time  as  the  copper  mineral.  Where  chalcopyrite  and 
zinc  blende  are  interbanded  there  is  no  evidence  of  any 
fracturing  of  one  with  introduction  of  the  other,  or  of 
any  replacement,  but  in  all  cases  the  chalcopyrite  bands 
contain  zinc  blende  and  the  zinc  blende  bands  contain 
chalcopyrite.  Fractured  and  partly  replaced  pyrite  is 
nearly  always  present.  It  seems  that  there  was  an 
early  introduction  of  pyrite  which  replaced  and  impreg- 

nated the  crushed  and  sheared  rock  of  the  drag-folded 

Fig.  1,     Drag-Fold  on  West  Limb  of 
Northerly  Pitching  Syncline. 

in  Fig.  1.  During  the  intense  deformation  that  these 
rocks  have  undergone,  the  softer  beds  have  suffered 
thickening  at  the  crests  and  troughs  of  the  minor  folds 
and  thinning  along  the  limbs.  There  has  also  been 
considerable  shearing,  the  greatest  amount  of  fractur- 

ing being  localized  at  the  troughs  and  crests  of  the 
folds.  The  surface  plan  of  the  ore-body,  its  supposed 
form  underground  (Fig.  2),  and  its  position  with  refer- 

ence to  the  major  structure  of  the  country  have  led  to 
the  suggested  hypothesis  that  the  sulphide  body  is  a 
mineralized  drag-fold,  conditioned  by  the  alternations 
of  massive  greenstone  and  chlorite  schist  which, 
squeezed  between  the  more  competent  greenstone, 
crumpled  and  sheared  during  the  folding. 

In  the  Mandy  deposit  the  varieties  of  sulphides  are 
individualized  in  larger  bodies  than  at  Flin-Flon. 
Along  both  foot-wall  and  hanging  wall  the  sulphide  is 
almost  pure  pyrite  ;  the  middle  of  the  lens  is  occupied 
by  chalcopyrite  and  zinc  blende,  the  former  being  in  a 
fairly  pure  band  on  the  foot-wall  side.  The  zinc  blende 
envelopes  the  chalcopyrite,  filling  the  whole  north  end 
of  the  lens,  and  there  are  also  interbandings  of  the  two 
minerals.  At  the  surface  the  chalcopyrite  lens  is  10  to 
12  ft.  in  width  and  100  ft.  in  length  ;  at  the  100  ft.  level 
it  has  widened  to  over  18  ft.  Its  strike  is  not  parallel 
to  that  of  the  main  lens  but  cuts  across  it  slightly. 
Gold  and  silver  are  both  present  in  the  ore,  but  only 
in  small  amounts.  The  apparently  homogeneous  chal- 

copyrite is  somewhat  lighter  in  colour  than  pure  chal- 
copyrite should  be,  and  an  analysis  gives  only  2896% 

of   copper.     Polished  specimens  show    inclusions   of 

Fig.  2.     Diagram  of  Supposed  Under- 
ground Structurf.  of  Mandy  Sulphide 

Body. 

zone  of  schist .  Later  movements  fractured  and  granu- 
lated the  pyrite,  and  chalcopyrite  and  zinc  blende  were 

introduced  simultaneously.  The  segregation  of  these 
minerals  into  more  or  less  individual  zones  may  have 
been  by  selective  precipitation  due  to  the  character  of 
unreplaced  country  rock,  There  are  still  in  the  ore 
fragments  of  schist  even  after  two  periods  of  sulphide 
mineralization,  and,  naturally,  there  must  have  been 
even  more  unreplaced  material  before  the  deposition 
of  the  chalcopyrite  and  zinc  blende.  Since  the  country 
rock  was  schistose  even  at  the  time  of  the  first  mineral- 

ization, its  replacement  by  pyrite  would  take  place 
most  easily  along  the  planes  of  schistosity  and,  where 
the  removal  of  the  rock  was  not  complete,  the  original 
schistose  structure  would  be  preserved  by  a  banded 
arrangement  of  pyrite,  partly  replaced,  and  possibly 
almost  unaltered  rock.  When  the  later  sulphide 
minerals  came  in,  these  zones  might  so  influence  the 
precipitation  that  the  banding  would  still  be  retained, 
but  with  laminations  of  chalcopyrite  and  zinc  blende 
taking  the  place  of  the  pyrite  and  country  rock  of  the 
first  sulphide  body. 

The  rocks  in  the  vicinity  of  the  sulphide  deposits 
were  originally  dioritic  in  composition,  but  have  un- 

dergone great  alteration,  much  of  which  was  probably 
prior  to  the  period  of  ore  deposition.  A  massive  ellip- 

soidal-weathering lavafrom  Phantom  lake,  2  miles  west 
of  the  Mandy  ore-body,  under  the  microscope  shows 
a  porphyritic  texture  with  a  few  small  scattered  or 
nested  crystals  of  plagioclase  in  a  fine-grained  ground- 
mass.     The  crystals  still   retain    the   albite   banding 
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sufficiently  to  show  that  they  are  near  oligoclase  in 

composition.  The  groundmass  consists  of  small  crys- 
tals of  much-altered  felspar  together  with  the  products 

of  the  complete  alteration  of  the  original  basic  minerals 
now  changed  to  epidote,  chlorite,  and  calcite.  The 
country  rock  on  the  east  side  of  the  Flin-Flon  lake  is 
still  more  completely  altered,  although  it  retains  its 
ellipsoidal  structure.  Under  the  microscope  a  thin 
section  taken  not  far  from  the  Flin-Flon  sulphide  body 
shows  remnants  of  felspar  individuals,  but  the  altera- 

tion has  gone  too  far  to  admit  of  the  determination  of 
their  composition.  The  secondary  minerals  are  chlor- 

ite, calcite,  and  sericite,  with  considerable  secondary 
quartz.  A  specimen  from  the  hanging  wall  of  the 
Mandy  ore  lens  is  a  fine-grained,  greyish,  banded  rock 
that  effervesces  freely  with  acid.  Under  the  micro- 

scope it  is  seen  to  consist  largely  of  secondary  quartz 
traversed  by  a  network  of  calcite.  Calcite  bands  along 
the  planes  of  foliation  are  somewhat  larger  than  the 
connecting  veinlets  and  give  the  rock  a  banded  appear- 

ance. The  foot-wall  rock  is  more  coarsely  crystalline 
and  has  a  large  amount  of  pyrite  scattered  through  it. 
In  sections  of  ore,  chlorite  is  the  mineral  most  com- 

monly included  in  the  sulphides.  The  most  striking 
difference  between  the  rocks  close  to  the  ores  and  those 
that  have  not  been  affected  by  the  ore  deposition  is  the 
complete  or  almost  complete  removal  of  felspar  in  the 
vicinity  of  the  ores,  with  an  increase  in  the  amount  of 
secondary  quartz  and  some  increase  in  the  proportion 

of  calcite.  The  alteration  that  the  original  lavas  have 
undergone  to  change  them  to  the  greenstone  into  which 
sulphides  were  introduced,  and  the  additional  altera- 

tion that  the  mineralization  has  produced,  are  essenti- 
ally similar,  with,  however,  some  silicification  during 

the  ore  period. 
To  produce  such  an  alteration  it  seems  necessary  that 

the  sulphides  should  have  been  accompanied  by  hydro- 
thermal  solutions.  Many  of  the  secondary  minerals 
are  hydrated,  and  the  presence  of  quartz  and  calcite 
in  greater  quantities  than  are  found  in  rocks  not  affec- 

ted by  the  mineralization  is  most  easily  explained  by 
the  action  of  aqueous  solutions  at  fairly  high  tempera- 
tures. 

The  late  granites  are  the  most  likely  source  of  the 
ore  solutions.  An  indication  of  this  genetic  relation  is 
given  by  the  occurrence  of  sulphide  lenses,  although 
not  always  cupriferous,  along  the  margins  of  small 
bosses  and  dykes.  The  silicification  of  the  wall-rocks 
indicates  that  the  solutions,  at  some  stage  of  the 
mineralization,  carried  quantities  of  SiO.,,  and  solu- 

tions from  a  cooling  granite  mass  would  be  expected 
to  be  silicious  in  character.  The  copper-zinc  ores  are 
referred  to  the  late  granite  because  they  have  not  been 
crushed  or  altered  by  the  movements  accompanying 
the  late  intrusions.  Bodies  of  granite  are  exposed  at 
the  surface  at  short  distances  from  the  ores,  and  it  is 
possible  that  the  distance  to  the  igneous  rock  may  be 
even  less  underground  than  on  the  surface. 

A   STUDY   OF   CORNISH    VEINSTONES. 
At  the  September  meeting  of  the  Cornish  Institute 

of  Engineers,  held  at  Camborne  on  September  16,  the 
president,  E.  H.  Davison,  read  a  paper  giving  the  re- 

sult of  his  researches  into  the  nature  of  veinstones  in 
Cornish  tin  and  wolfram  mines.  We  give  an  abstract 
of  this  paper  herewith. 
The  author's  results  show  a  certain  regularity  of 

variation  in  the  types  of  veinstone  at  different  depths, 
relative,  not  to  the  land  surface,  but  to  that  of  the 
granite  mass  with  which  the  veinstone  is  associated. 
These  results  are  in  general  agreement  with  some  of 
the  views  held  by  Dr.  W.  R.  Jones  in  his  paper  read 
before  the  Institution  of  Mining  and  Metallurgy,  and 
by  certain  speakers  in  the  discussion  which  followed  it. 

As  regards  the  author's  method  of  research,  each  lode 
studied  was  first  dealt  with  separately.  Specimens  were 
taken  from  as  many  points  as  possible  along  the  dip  of 
the  lode.  At  each  point  a  series  of  samples  was  taken 
across  the  lode  when  its  full  width  was  exposed.  The 
structure  and  mineral  composition  of  each  sample  was 
noted,  and  micro-sections  were  cut  from  it  and  used  for 
the  determination  of  the  intimate  structure  of  the  vein- 

stone and  constituent  minerals.  In  certain  cases  the 
veinstone  was  crushed  and  the  mineral  fragments  ex- 

amined microscopically,  and  micro-chemical  tests  were 
applied  to  some  of  the  sections.  In  addition  many  iso- 

lated samples  were  examined,  both  from  the  old  mines 
now  closed  down  and  from  working  mines. 

As  a  result  it  seems  possible  to  recognize  three  types 
of  tin  and  tungsten  veinstone  which  seem  to  be  related 
in  their  distance  from  the  surface  of  the  underlying 
granite  and  their  proximity  to  the  crests  of  the  granite 
mass.     The  types  can  be  recognized  as  follows  ; 

(1.)  Quartz-wolfram  lodes:  upper  level  of  tin  and 
tungsten  zone;  occurring  in  the  slate,  or  just  in  the 
granite  at,  or  near,  the  crest  of  the  mass  ;  little  cassi- 
terite,  sulphides,  or  tourmaline  ;  characteristically  no 
chlorite. 

(2.)  Quartz-chlorite-wolfram-cassiterite-mispickel 
lodes :   middle  of  tin-tungsten  zones  occurring  in  the 

clay-slate  near  the  granite  or  for  a  short  distance  into 
the  granite  ;  some  way  off  a  crest,  chlorite  predomi- 

nant over  tourmaline,  cassiterite  usually  more  than 
wolfram,  sulphides  common. 

(3.)  Quartz  -  tourmaline -cassiterite  lodes:  lower 
part  of  tin-tungsten  zone,  occurring  in  depth  in  the 
granite ;  tourmaline  predominant,  wolfram  absent, 
sulphides  absent  or  subordinate. 

In  the  following  paragraphs  particulars  are  given  of 
the  varying  deposits  as  they  go  down  in  depth  accord- 

ing to  the  foregoing  classification. 
The  simplest  type  is  well  represented  in  the  Castle- 

an-Dinas  wolfram  lode.  Here  the  lode-filling  consists 
essentially  of  clean  quartz  containing  patches  of  wol- 

fram ;  thereiscompleteabsence  of  tourmalineand topaz 
from  the  lode  contents;  copper  minerals  only  occur  as 
occasional  stains,  and  the  almost  complete  absence  of 
cassiterite  is  shown,  not  only  by  examination  of  the 
lode  contents,  but  also  by  the  fact  that  the  wolfram 
concentrates  obtained  on  the  mine  contain  less  than 

0'5%  of  cassiterite.  The  lode  is  worked  by  means  of 
two  adits,  and  in  the  lower  it  is  seen  to  meet  a  tongue 
of  granite.  A  granite  tongue,  possibly  the  same,  also 
appears  in  the  floor  of  the  upper  level,  accompanied 
by  bands  of  greisen.  Microscopic  examination  of  the 
enclosing  rock  shows  it  to  be  a  highly  tourmalinized 
clay-slate,  occasionally  traversed  by  minute  veins  of 
granitic  material  and  sometimes  containing  scattered 
crystals  of  cassiterite  which  may  form  the  source  of  the 
small  proportion  found  in  the  wolfram  concentrates. 
The  lode  is  worked,  and  was  sampled,  in  the  clay-slate 
immediately  above  the  crest  of  the  granite  surface,  and 
seems  typical  of  the  upper  part  of  the  tin  and  tungsten 
zone.  The  absence  of  fluorine  and  boron-bearing  min- 

erals points  to  its  having  been  filled  by  the  action  of 
hot  solutions,  but  the  occurrence  of  tourmaline  and 
cassiterite  in  the  enclosing  rock,  and  generally  in  the 
neighbourhood  of  the  lode,  shows  that  there  was  an 
earlier  phase  of  vapour  action. 

The  Castle-an-Dinas  lode  is  an  almost  unique  type 
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in  Cornwall,  but  there  are  other  lodes  which  seem  to 
represent  slightly  lower  levels  in  the  tin  and  tungsten 
zone.  For  instance,  the  veins  of  the  Hemerdon  Hill 
stockwork  are  in  many  respects  similar.  They  are 
worked  in  the  superficial  portion  of  the  Hemerdon 
Hill  granite,  some  of  the  veins  carrying  quartz  and  wol- 

fram only,  while  others  carry  quartz,  wolfram,  and 
cassiterite.  The  district  has  been  the  scene  of  intense 
vapour  action  with  the  formation  of  schorl  rock,  tour- 
malinized  granite,  greisen,  and  kaolinized  granite.  Kit 
Hill  veins  are  also  of  similar  character,  and  contain 
quartz,  wolfram,  and  cassiterite,  with  mispickel  and 
some  molybdenite  and  tourmaline.  They  are  at  pres- 

ent worked  in  the  granite  at  a  point  which  is  not  far  be- 
low its  original  surface,  so  that  the  three  instances  given 

are  of  veinstones  just  above,  or  just  inside,  the  surface 
of  the  granite  mass. 

As  regards  the  second  division,  the  open  work  at 
Mulberry  shows  veins  of  quartz  with  wolfram,  cassiter- 

ite, mispickel,  and  tourmaline  which  occur  in  the  clay- 
slate  miles  from  the  margin  of  the  granite  outcrop. 
They  may  very  probably  owe  their  position  to  a  rise  in 
the  granite  surface,  which  is  borne  out  by  the  presence 
of  pneumatolytic  minerals  outside  the  boundary  of  the 
metamorphic  aureole  of  the  main  mass. 

There  is  also  a  lode  outcropping  on  the  top  of  Carn 
Brea  which  shows  wolfram  in  clean  quartz  with  mis- 

pickel, and  which  seems  very  similar  to  the  Kit  Hill 
veins  in  composition,  but  is  too  difficult  of  access  to 
render  complete  examination  possible. 

These  veinstones  are  characterized  by  the  presence 
of  quartz  and  wolfram,  with  or  without  cassiterite  and 
tourmaline,  and  seem  to  have  been  formed  toward  the 

upper  limit  of  the  tin-tungsten  zone,  owing  their  origin 
chiefly  to  the  action  of  mineralizing  solutions. 

The  Middle  lode,  Killifreth  mine,  shows  at  one 
point  characters  which  seem  to  associate  it  with  this 

type.  In  the  40-fm.  level  tne  lode  fissure  appears  to 
have  been  filled  in  at  least  two  stages  and  contains  clean 
white  quartz  with  patches  of  wolfram  and  vughy  veins 
of  quartz  containing  cassiterite,  mispickel,  tourmaline, 
and  blende.  Itsrelations  to  the  granite  surface  are,  how- 

ever, different,  as  it  lies  at  some  depth  in  the  clay-slate 
(about  60  fm.)  and  considerably  above  the  granite  sur- 

face (a  granite  tongue  is  reported  to  have  been  met  with 
in  the  70-fm.  level),  and  far  away  from  the  crest  of  the 
granite  mass.  It  seems  to  belong  to  the  middle  of  the 
tin-tungsten  zone. 

The  Rogers  lode.  East  Pool,  is  of  special  interest, 
a  typical  specimen  being  seen  under  the  microscope  to 
consist  of  a  coarsely  crystalline  aggregate  of  quartz, 
chlorite,  and  fluor-spar,  with  coarsecrystals  of  wolfram, 
cassiterite,  mispickel,  and  some  chalcopyrite.  The  wol- 

fram is  seen  to  be  partly  altered  to  scheelite  in  some 
specimens,  the  decomposition  having  taken  place  from 
outside  inward,  apparently  due  to  the  action  of  lime- 
bearing  solutions.  Along  the  margin  of  the  altered  wol- 

fram, crystals  of  chalybite  appear.  The  cassiterite  is 
included  by  the  mispickel,  while  the  wolfram  appears 
to  have  been  introduced  about  the  same  time  as  the 
cassiterite. 

It  is  of  interest  that  in  the  190-fm.  level,  where  the 
granite  surface  rises  toward  the  east,  the  wolfram  values 
decidedly  decrease  as  the  lode  enters  the  granite. 

The  veinstone  of  South  lode.  South  Crofty  mine, 
differs  from  that  of  Rogers  lode  in  containing  little 
wolfram,  being  essentially  a  mispickelquartz-chlorite 
lode  with  good  cassiterite  values  at  certain  points.  Like 
the  Rogers  lode  the  South  lode  passes  from  clay-slate 
into  the  granite,  and  the  proportion  of  cassiterite  as  a 
rule  increases  with  depth.  A  characteristic  of  this  lode 
is  the  occurrence  of  idiomorphic  quartz  crystals,  includ- 

ing cassiterite  granules  of  extremely  fine  grain.  Similar 
inclusions  occur  in  fluor-spar,  and  these  fine  cassiterite 
granules  have  been  noted  in  several  other  veinstones  of this  type. 

Tresavean  lode  has  the  same  general  characters  as 
the  Rogers  lode  and  South  lode,  but  carries  more 
copper  sulphides  and  only  a  little  wolfram,  and  shows 
a  preponderance  of  tourmaline  over  chlorite.  It  seems 
to  represent  the  lower  middle  part  of  the  tin-tungsten 
zone. 

Wheal  Busy  lodes  also  seem  to  come  into  this  group. 
The  veinstones  show  quartz,  chlorite,  tourmaline  with 
mispickel,  cassiterite,  and  some  wolfram,  and  are 
worked  in  the  clay-slate  in  association  with  a  quartz- 
porphyry  elvan  dyke. 

There  are  also  other  lodes  which  show  association 
with  this  group  but  do  not,  so  far  as  is  known,  contain 
any  wolfram.  Such  are  the  lodes  of  Mount  Carbis  mine 
and  Tregrehan  Consols 

The  material  so  far  collected  from  lodes  belonging 
to  class  3,  worked  at  considerable  depths  in  the  gran- 

ite, consists  of  scattered  specimens  from  various  mines, 
but  all  agree  in  pointing  to  a  type  of  veinstone  in  which 
quartz  and  tourmaline  are  the  characteristic  minerals, 
with  cassiterite  of  more  than  one  period  of  filling,  and 
frequently  showing  intense  brecciation.     The  earlier 
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Diagram  showing  Horizons  of  Typical  Lodes. 

cassiterite  is  usually  of  very  fine  grain,  while  that  of 
later  date  is  frequently  coarse  and  well  crystallized. 

The  positions  in  the  lodes  from  which  samples  were 
taken  relative  to  the  granite  surface  are  shown  in  dia- 

grammatic form  in  the  accompanying  figure,  in  which 
horizontal  distances  are  not  to  scale.  The  lodes  are 

arranged  as  follows  :  Castle-an-Dinas  lode,  in  the  clay 
slate  just  above  the  crest  of  the  granite  mass  ;  Kit  Hill 
and  Hemerdon,  just  inside  the  crest  of  the  granite; 
Killifreth,  in  the  clay-slate,  well  above  the  granite  and 
some  way  off  the  crest  of  the  granite  mass  ;  South  lode, 
South  Crofty,  passing  from  the  slate  just  into  the  gran- 

ite, well  below  the  crest ;  Rogers  lode.  East  Pool,  simi- 
lar to  South  lode,  but  passing  more  deeply  into  the  gran- 
ite ;  Dolcoath  and  Basset  lodes,  well  in  the  heart  of  the 

granite  mass. The  author  gives  a  tabular  statement  of  the  results 
of  his  microscopical  examination  of  veinstones.  The 
specimens  came  from  :  Boswin,  Grenville  flat  lode, 
Mt.  Carbis.  South  Frances,  Marriotts  West  Gaunter 
lode.  North  Basset  flat  lode.  Basset  flat  lode,  Dolcoath 
main  lode,  and  New  Sump  lode.  King  Edward  Wil- 

liams lode  and  flat  lode.  Glitters,  Mulberry,  Gawton, 

Wheal  Hope,  South  Crofty  Palmer's  Shaft,  East  Pool, 
Bedford,  Wheal  Burn,  Wheal  Vor,  West  Towan, 
Parka,  Wheal  Kitty,  Tregrehan. 
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FLOTATION    PRACTICE  AT  BROKEN   HILL. 
The  Proceedings  of  the  Australasian  Institute  of 

Mining  and  Metallurgy,  No.  37,  1920,  contains  a  paper 

entitled  "Some  Controlling  Factors  in  Flotation,"  by 
Ralph  D.  Nevett.  This  paper  gives  much  practical 
information  based  on  the  author's  experience  at  Junc- 

tion North  and  elsewhere. 
The  chief  controlling  factors  in  a  flotation  plant  fall 

under  the  following  eight  headings  :  (1)  Crushing,  (2) 
rate  and  regularity  of  feed,  (3)  density  of  pulp,  (4) 

temperature.  (5)  addition  agents,  (6)  condition  of  cir- 
cuit liquor,  (7)  agitation,  (8)  aeration. 

Crushing. — The  ideal  feed  for  flotation  treatment  is 
a  true  slime,  but  it  would  not  be  profitable,  as  a  rule, 
to  continue  the  crushing  operation  on  crude  ore  to  so 
great  a  degree  as  to  make  a  slime  of  it.  It  may  be 
generally  accepted,  however,  that  it  is  bad  practice  to 

have  any  particles  remaining  on  a  40-mesh  screen. 
This  is  not  true  in  some  exceptional  cases,  as  some- 

times, for  instance,  with  laminated  mmerals  such  as 
molybdenite  and  certain  copper  ores.  There  are  two 
reasons  why  the  ore  requires  to  be  crushed  so  that  all 
particles  will  pass  through  a  40  mesh  screen  :  (1)  Be- 

cause the  bubble  of  air  or  gas  which  becomes  attached 
to  a  particle  has  not  sufficient  power  to  float  larger 
particles  of  mineral  which  are  produced  by  any 
coarser  crushing.  If,  moreover,  a  bubble  of  gas  were 
large  enough  to  float  a  larger  particle,  the  resistance 
which  it  would  offer  to  the  flow  of  the  pulp  would  pro- 

bably cause  it  to  be  wiped  off  and  removed  from  the 
particle  before  it  had  time  to  reach  the  surface  of  the 
flotation  bath.  (2)  Large  particles  of  ore,  when  being 
hurled  around  in  the  agitation  zone  of  the  flotation  ves- 

sel, do  considerable  damage  in  hindering  aeration  by 
cutting  bubbles  of  gas  off  other  particles  of  mineral. 

Rate  and  Regularity  of  Feed. — It  is  essential  that 
the  rate  of  feed  going  into  the  flotation  plant  should 
be  as  nearly  regular  as  possible  each  second  of  time. 
There  is  nothing  that  interferes  so  much  with  treat- 

ment as  irregularity  in  the  rate  of  feed  and  irregu- 
larity in  the  quantity  of  liquor  which  passes  through 

the  plant  from  moment  to  moment.  It  is  a  simple 
matter  to  make  the  rate  of  feed  and  liquor  regular  by 
means  of  a  large  agitator  or  Dorr  thickener  placed  at 
the  head  of  the  treatment  vessels.  This  agitator  or 
Dorr  thickener  can  store  quantities  of  feed  supplied  to 
it  in  an  irregular  manner  by  the  preparatory  plant  and 
deliver  it  in  a  regular  flow  at  its  discharge  to  the  treat- 

ment plant.  This  storage  of  slime  also  enables  the  flo- 
tation plant  to  be  operated  continuously  through  any 

small  stoppages  of  the  preparatory  plant. 
Density  of  Pulp. — It  is  necessary  that  the  feed 

should  be  introduced  to  the  treatment  plant,  in  the  form 
of  pulp,  at  a  predetermined  density  which  is  best  suited 
to  the  process.  The  density  should  be  maintained  at 
a  regular  rate  from  moment  to  moment  just  as  strictly 
as  the  rate  of  feed  itself.  Extensive  experiments  were 
made  on  the  dump-material  flotation  plant  at  the  Junc- 

tion North  mine  for  the  purpose  of  determining  a  suit- 
able density  and  rate  of  feed.  It  was  found  that  varia- 
tions of  density  had  an  important  effect  upon  the  rate 

of  feed  that  could  be  treated.  When  the  density  was 
56%  solids,  it  was  impossible  to  treat  more  than  8  tons 
of  dump  material  per  hour,  and  then  only  with  poor 
metallurgical  results.  When  the  density  was  reduced 
to  35%  solids,  the  same  plant  treated  24  tons  of  dump 
material  per  hour  with  excellent  metallurgical  results. 

It  will  be  seen  from  this  that  the  rate  of  feed  and 
density  are  allied  to  each  other  and  complementary, 
and  should  be  kept  under  constant  control.  The  fol- 
owing  is  a  quick  and  reliable  method   for  controlling 

the  density  of  the  pulp  in  a  flotation  plant :  A  tin  is 
made  to  hold  1,000  c  c.  of  water  up  to  a  mark,  say, 
about  i  in.  below  the  top.  The  tin  is  dipped  quickly 
into  the  flowing  pulp  and  filled  up  to  the  mark.  It  is 
then  weighed,  using  a  counterpoise  for  the  tin.  The 
shift-boss  or  operator  should  make  such  a  density  test 
at  intervals  not  greater  than  15  minutes.  The  weight 
of  the  pulp  would  be,  say,  1,350  to  1,400  grm.,  which 
represents  about  30  to  34%  of  solids  in  the  pulp  at  the 
dump-material  treatment  plant  at  the  Junction  North 
mine.  If  the  weight  is  greater  than  1,400  grm.  the 
operator  adds  water  to  the  pulp  as  it  leaves  the  Dorr 
thickener. 

Temperature. — With  some  ores  flotation  can  be 
carried  out  in  the  cold,  but  a  good  many  ores  require 
heat  to  a  limited  extent.  Sometimes,  with  ores  con- 

taining several  minerals,  it  is  necessary'  to  have  a  little 
heat  for  the  flotation  of  one  mineral  and  a  greatly  in- 

creased amount  of  heat  for  the  flotation  of  the  second 
mineral.  At  the  dump  treatment  plant  at  the  Junction 
North  mine  in  the  selective  flotation  treatment  of  lead 
and  zinc  sulphides  by  either  the  Bradford  process  or 
the  Palmer-Seale-Nevett  process,  it  has  always  been 
necessary  to  watch  the  temperature  of  the  pulp  very 

closely.  In  the  lead  section  the  most  suitable  tempera- 
ture was  89^  to  90"  F.  Even  a  single  degree  over  90^ 

F.  has  been  detrimental  to  the  grade  of  the  lead  con- 
centrate, as  zinc  sulphide  commenced  to  float  with  the 

lead  concentrate  with  the  rise  in  temperature.  In  the 
zinc  section  the  best  results  were  obtained  at  a  tempera- 

ture of  135°  F.  with  the  Bradford  process,  and  at  a 
temperature  of  125°  F.  with  the  Palmer-Seale-Nevett 
process.  If  the  temperature  is  allowed  to  drop  to  130° 
F.  in  the  former  case,  the  zinc  concentrate  is  not  com- 

pletely floated,  and  a  loss  is  made  in  the  residues.  No 
benefit  is  gained  by  increasing  the  temperature  above 
135"  F. 

Metallurgists  like,  wherever  possible,  to  treat  theores 
with  as  little  added  heat  as  possible,  to  save  cost. 
Wherever  heat  is  required,  attempts  are  made  to  utilize 
exhaust  steam  of  engines  and  other  sources  of  heat,  if 
possible.  It  is  not  always  possible,  however,  to  make 
use  of  exhaust  steam  in  this  way,  even  if  it  may  be 
available.  The  favourite  method  of  heating,  although 

perhaps  the  most  expensive  method,  is  by  the  intro- 
duction of  high-pressure  steam  direct  from  the  boilers 

to  the  pulp.  This  way  is  always  very  convenient  and 
easy  to  manipulate,  and  has  quick  and  effective  results, 
requiring  only  the  operation  of  a  valve  from  time  to 
time  for  keeping  the  temperature  of  the  pulp  constant. 
The  ease  with  which  high-pressure  steam  can  be  ob- 

tained by  the  operator,  and  the  fact  that  extra  tempera- 
ture does  no  harm  in  zinc  treatment,  makes  it  liable  to 

be  wasted  very  considerably.  A  close  watch  requires 
to  be  kept  on  the  steam  consumption  in  this  way,  as  it 

might,  besides  being  wasteful  in  costs,  tend  to  over- 
load the  boiler  plant  if  it  is  otherwise  working  at  high 

pressure. Addition  Agents. — In  all  flotation  plants  it  is  neces- 
sary to  add  some  chemicals.  The  point  at  which  such 

chemicals  should  be  added  is  an  important  one,  and 
should  be  determined  carefully.  It  is  a  matter  of  vital 
importance  that  the  valuable  minerals  in  the  pulp  should 

be  in  a  properly  prepared  condition  suitable  for  float- 
ing before  the  pulp  enters  the  flotation  machine.  For 

the  purpose  of  ensuring  this,  it  is  obvious  that  what- 
ever chemicals  are  required  should  be  added  to  the  pulp 

at  least  before  it  reaches  the  flotation  machine.  Fre- 
quently the  purpose  will  be  served  if  the  chemicals  are 

added  in  the  agitation  machine,  but  sometimes  it  is  ad- 
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visable  to  add  them  to  the  pulp  before  it  reaches  the 
agitation  machine. 

When  acid  is  required,  generally  speaking  the  best 
place  to  add  it  is  in  the  agitation  machine,  although  it 
may  sometimes  be  added  directly  to  the  flotation  ma- 

chine. Frequently  acid  produces  gases,  such  as  sul- 
phuretted hydrogen,  by  action  upon  the  pulp,  which 

are  harmful  to  flotation,  and  it  is  advisable  to  let  these 

have  time  to  disappear  before  the  pulp  reaches  the  flo- 
tation machine. 

Oil  is  not  an  essential  reagent  in  flotation,  but  when 
it  is  used  it  should  be  added  far  enough  back  in  the 
flow  to  ensure  its  emulsification  in  the  pulp  before  it 
reaches  the  flotation  machine.  When  it  is  not  thor- 

oughly emulsified,  oil  is  distinctly  detrimental  to  flo- 
tation. Oil  should  never  be  added  directly  to  the  flota- 

tion machine,  but  may  be  added  in  the  tube-mills  or 
other  grinding  machines,  or  in  the  return  liquor  pump 
or  in  the  agitation  machine,  as  may  be  found  best  in 
practice. 

Condition  of  Circuit  Liquor. — It  is  usually  con- 
venient to  employ  the  ordinary  mill-feed  water  for  mak- 

ing up  flotation-circuit  liquor.  The  first  essential  is 
that  this  water  shall  be  clean,  that  is,  free  from  sedi- 

ment. Such  feed  water  is  usually  drawn  from  the  un- 
derground drainage  system,  to  which  has  been  added 

some  fresh  water  from  the  surface  rainfall  supplies. 
The  mine  water  would  probably  contain  a  certain 
amount  of  salts  in  solution,  and  in  some  cases  the  pro- 

portion of  salts  in  solution  would  render  the  water  un- 
suitable for  flotation.  The  mill  water  coming  in  con- 

tact with  the  ore  usually  dissolves  a  good  deal  of  the 
soluble  impurities  from  it,  and  by  the  time  the  water 
reaches  the  flotation  plant  it  might  be  too  heavily 
charged  with  salts  to  make  it  suitable  for  acting  as  a 
flotation-circuit  liquor. 

The  flotation-circuit  liquor  requires  some  properties 
other  than  cleanliness  to  ensure  its  successful  use  in  a 
flotation  plant,  but  it  is  not  clear  what  those  properties 
are.  For  a  long  time  it  was  thought  that  it  was  neces- 

sary to  have  at  least  a  comparatively  large  definite 
quantity  of  salts  in  solution,  and  that  this  was  the  main 
controlling  factor  in  the  constitution  of  a  good  circuit 
liquor  for  flotation.  From  many  tests  carried  out  at 
the  Junction  North  mine,  it  would  appear  even  yet  as 
if  the  quantity  of  salts,  and  kind  of  salts,  in  solution 
exerted  an  important  influence  on  the  flotation  opera- 

tion. It  was  noticed  sometimes,  when  the  flotation 
plants  were  not  working  well,  that  the  quantity  of  salts 
in  solution  had  either  dropped  below  1,400  grains  per 
gallon  or  had  risen  above  2,600  grains.  It  would  seem 
from  the  various  tests  that  the  best  results  were  ob- 

tained when  there  were  about  2,000  grains  of  salts  per 
gallon  in  the  solution.  The  salts  were  mainly  salts  of 
manganese,  zinc,  iron,  and  calcium.  It  would  be  a 
very  difficult  matter  to  carry  out  a  set  of  tests  either  in 
the  laboratory  or  in  an  operating  plant  to  prove  the 

eft'ect  of  salts  in  solution.  The  ore  itself  containing soluble  salts  would,  as  soon  as  it  comes  in  contact  with 
pure  water,  immediately  provide  some  salts  in  solution. 

A  good  deal  of  work  has  been  done  at  the  Junction 
North  mine  and  by  other  investigators  to  endeavour 
to  determine  the  actual  effect  of  certain  specified  salts 
in  solution,  and  a  good  deal  of  interesting  information 
has  been  collected  ;  but  it  has  never  yet  been  shown 
that  any  of  the  common  salts  which  naturally  go  into 
solution  in  the  Broken  Hill  treatment  have  a  very 
marked  influence  upon  results,  unless  present  in  exces- 

sive quantities,  and  none  of  the  salts  known  to  exist  in 
the  circuit  liquors  in  Broken  Hill  have  anything  like  so 
great  an  influence  upon  the  treatment  as  to  explain  the 
reason  why  some  flotation  liquors  are  energetic  and 

others  dull  in  their  action.  It  is  distinctly  noticeable, 
when  flotation  work  is  going  on  successfully  in  the 
plant,  that  the  flotation  liquor  has  some  property  which 
has  never  yet  been  thoroughly  defined,  and  it  seems  to 
be  a  physical  property  denoting  energy  which  has  been 
instilled  by  some  means  into  the  circuit  liquor.  Some- 

times the  nature  of  the  liquor  can  be  corrected  by  al- 
teration to  the  oiling,  sometimes  by  alteration  to  the 

application  of  acid.  The  Palmer-Seale-Nevett  process 
claims  to  correct  the  conditions  of  the  liquors  in  many 
cases  by  addition  of  elemental  sulphur. 

If  oil  exists  in  the  circuit  liquor  it  must  be  emulsified. 
Free  oil  is  very  detrimental  to  flotation  work,  as  can 
easily  be  seen  in  the  Cascade  process.  If  a  few  drops 
of  oil  are  admitted  to  the  first  Cascade  vessel  its  effect 
will  be  seen  on  each  of  the  following  Cascade  vessels 
of  the  series  in  killing  the  float  which  was  just  previ- 

ously there. 
Agitation. — Agitation  is  beneficial  in  all  methods  of 

flotation  of  all  classes  of  ore.  Some  classes  of  ore, 
however,  do  not  require  so  much  agitation  as  others, 
and  calcitic  ores  treated  by  purely  acid  processes  usu- 

ally require  only  a  moderate  degree  of  agitation  before 
treatment.  The  quantity  of  calcite  present  in  the  ore 
need  not  be  more  than  a  few  pounds  per  ton.  The 
acid  readily  sets  free  the  CO.2  gas  which,  being  nascent, 
rapidly  attaches  itself  to  the  mineral  particles  and  floats 
them.  The  intimate  association  of  the  calcite  in  the 
ore  ensures  successful  gassing.  Such  ores  as  do  not 
contain  calcite  or  any  other  carbonates  require  treat- 

ment by  agitation-aeration,  by  which  the  atmospheric 
air  is  beaten  into  the  pulp,  to  cause  the  attachment  of 
bubbles  of  air  to  mineral  particles.  The  Minerals  Sep- 

aration machine  was  originally  designed  for  this  pur- 
pose, and  later  on  the  Owen  patent  and  Lyster  patent 

showed  other  means  by  which  it  could  be  carried  out 
more  effectively  and  more  completely.  The  agitation 
should  be  carried  out  in  the  treatment  vessel  so  that 
the  mineral  can  rise  to  the  surface  of  the  vessel  and 
be  removed  without  having  to  travel  a  greater  distance 
than  is  absolutely  necessary,  or,  in  other  words,  to 
avoid  overtaxing  the  ability  of  the  bubble  to  retain  its 
hold  on  the  mineral  particle  for  leading  it  out  of  the 
flotation  bath. 

The  author  is,  however,  strongly  in  favour  of  pro- 
viding some  kind  of  machine  at  the  head  of  the  treat- 

ment ;  for  instance,  a  vortex  mixer  or  a  Minerals  Sep- 
aration mixer,  or  a  larger  agitation  machine,  to  provide 

that  the  pulp  shall  be  thoroughly  agitated  and  partly 
aerated  before  it  enters  the  treatment  vessel.  This  pre- 
agitation  aeration  incorporates  oils,  reagents,  acids,  &c., 

and  probably  causes  some  beneficial  effect  by  oxidation  ' of  some  of  the  substances,  and  so  saves  the  first-treat- 
ment vessel  from  being  wasted  on  this  work.  It  might 

be,  too,  that  some  deleterious  substances  are  formed 
immediately  upon  application  of  the  acid  and  reagents, 
such  as  noxious  gases  like  H.jS,  which,  in  this  pre- 

liminary partial  agitation-aeration,  are  either  driven  off 
or  altered  to  make  them  innocuous  ;  and  in  this  pre- 

liminary agitation  machine  chemicals  or  acid  or  per- 
hapsoilmay  be  added,  the  temperature  being  controlled 
so  that  when  the  pulp  enters  the  flotation  machine  it  is 
ready  for  separation  of  the  valuable  minerals.  It  is 
even  advisable  to  add  the  chemicals  or  oil  or  acid  to  the 
pulp  before  it  enters  the  preliminary  agitation  machine. 

With  some  simple  ores  very  little  agitation  is  required 
before  the  pulp  passes  to  the  flotation  machine,  and, 
in  such  cases,  if  the  pulp  is  lifted  by  bucket  elevators 
direct  to  the  flotation  machine,  sufficient  agitation  will 
be  provided  by  the  elevators  for  successful  separation. 
In  that  case  the  chemicals  and  other  reagents  may  be 
added,  perhaps,  at  the  boot  of  the  elevator.  The  bucket 
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levator  may  be  looked  upon  as  a  first-class  agitator, 
although  the  period  of  agitation  provided  by  it  is  very 
short. 

If  the  pulp  requires  much  acid  or  heat  added  to  it, 
it  is  advisable  to  have  the  agitation  vessel  at  the  head 
of  the  flotation  machine  besides  the  elevator,  because 
in  such  cases  the  elevator  belt  would  suffer  severely  if 
it  handled  hot  or  acid  liquors. 

Agitation  is  always  beneficial  to  flotation,  and  in 
most  cases  it  is  absolutely  necessary.  It  has  a  clean- 

ing effect  on  the  particles,  and,  if  oil  is  used,  causes  a 
greater  emulsification  and  distribution  of  the  oil.  To 
ensure  a  more  complete  flotation  of  the  particles,  it 
breaks  up  the  bubbles  of  air  and  distributes  them  in  a 
very  free  state  of  division  throughout  the  pulp  in  such 
a  manner  as  to  give  every  particle  of  mineral  a  chance 
to  become  attached  to  air  bubbles. 

Aeration. — Aeration  means  the  introduction  of  ̂ lir 
into  the  pulp  in  a  finely-divided  condition  so  as  to  form 
a  froth,  in  order  that  the  particles  of  mineral  may  be- 

come attached  to  finely-divided  air  bubbles,  by  means 
of  which  they  are  floated  up  to  the  surface  of  the  flota- 

tion bath  and  removed  across  the  periphery  as  a  separ- 
ate concentrate.  Air  for  aeration  was  originally  intro- 

duced into  the  Minerals  Separation  machine  by  being 
sucked  down  to  the  impeller  from  the  surface  through 
the  vortex  and  disturbance  caused  by  the  agitation. 
The  quantity  of  air  so  converted  into  froth  was  always 
indefinite  and  not  under  control,  and  for  this  reason 

flotation  results  were  very  changeable.  It  was  neces- 
sary to  have  the  agitation-aeration  zone  in  another 

vessel  separated  from  the  flotation  bath,  because  the 
latter  required  a  quiescent  surface,  which  could  not  be 
provided  by  the  former.  This  was  a  very  severe  handi- 

cap, as  it  required  the  bubble  to  travel  a  very  great  dis- 
tance before  it  could  be  rescued  at  the  surface  ;  con- 

sequently, only  the  most  powerful  methods  of  flotation 
could  be  used  with  it,  such  as  would  develop  combined 
flotation  and  not  permit  of  any  selective  action. 

It  was  found  by  Owen  that  if  agitation-aeration  were 
carried  out  in  the  flotation  bath  itself  the  bubble  would 

have  a  very  much  shorter  travel,  and  much  more  deli- 
cate flotation  work  could  be  carried  out.  The  effect  of 

this  was  to  permit  of  selective  flotation  on  one  mineral 
in  preference  to  another.     By  means  of  the  Owen  pro- 

cess, air  was  either  sucked  in  by  impellers  or  pumps, 
or  was  introduced  as  compressed  air  and  delivered  to 
the  impeller  in  such  a  manner  that  it  could  be  most 
effectively  beaten  up  into  a  foam. 

Later  on,  at  the  Junction  North  mine,  it  was  found 
that  definite  control  could  be  obtained  to  govern  the 
quantity  of  aeration  introduced  into  any  pulp,  and 
measurements  could  be  obtained  of  the  amount  of  aera- 

tion by  means  of  a  steelyard  or  an  ordinary  water- 
gauge  tube,  graduated  and  placed  outside  the  flotation 
vessel  and  connected  with  it.  It  was  afterwards  found, 
by  means  of  the  Cascade  process,  that  aeration  could 
be  adequately  obtained  by  means  of  entanglement  with 
pulp  as  it  fell  down  open  pipes. 

It  is  essential  that  the  air  should  be  completely  ato- 
mized in  the  pulp  and  not  allowed  to  be  distributed 

through  the  pulp  in  the  form  of  comparatively  large 
bubbles.  This  must  be  carefully  watched  when  aera- 

tion by  compressed  air  is  adopted.  If  the  supply  of 
compressed  afir  is  too  great  through  any  one  delivery 
pipe,  then  the  air  is  distributed  throughout  the  pulp  in 
the  form  of  large  bubbles,  which  are  unsuitable  for 
flotation .  These  large  bubbles  float  rapidly  to  the  sur- 

face and  disturb  the  quiescent  zone,  so  that  some  of 
the  float  already  there  is  caused  to  sink  again  and  some 
of  the  gangue  is  caused  to  overflow  the  periphery  and 
spoil  the  concentrate.  Compressed  air  must  be  added 
in  such  a  way  that  it  enters  the  pulp  in  the  maximum 
zone  of  agitation  of  the  impellers.  The  force  of  agita- 

tion at  that  point  will  determine  the  amount  of  air 
which  may  be  effectively  taken  from  the  supply  pipe. 
If  it  is  desired  to  atomize  a  still  greater  quantity  of  air 
than  can  be  dealt  with  from  one  supply  pipe,  it  is  pos- 

sible to  gain  such  an  increase  in  any  particular  flota- 
tion machine  by  increasing  the  number  of  air  supply 

pipes  around  the  impellers  or  by  increasing  the  speed 
of  the  impellers. 

In  the  Cascade  process  the  air  Ts  drawn  in  and  en- 
tangled by  the  pulp  as  it  drops  down  the  vertical  pipe 

and  becomes  atomized  by  the  splashing  of  the  pulp  in 

the  impact,  which  occurs  when  the  pulp  hits  the  sur- 
faces of  the  liquor  and  metallic  parts  of  the  flotation 

machine.  It  is  generally  advisable  in  the  Cascade  pro- 
cess to  have  a  cup  placed  below  the  bottom  of  the 

vertical  pipe  to  intensify  the  impact. 

Electrolytic  Zinc. — At  the  meeting  of  the  British  As- 
sociation held  at  Cardiff,  Professor  Samuel  Field  read 

a  paper  on  the  electrolytic  zinc  process  developed  by 
him  at  the  works  of  British  Metals  Extraction  Co.,  Ltd., 
Swansea.  During  the  war  a  large  amount  of  this  zinc 
was  sold  for  munitions  purposes,  obtaining  a  substan- 

tial premium  in  price.  Mr.  Field's  researches  have  been centred  on  the  cumulative  effects  of  minute  amounts  of 

nickel  and  cobalt  in  the  electrolyte  and  methods  of  re- 
moving these  injurious  constituents. 

The  ore,  after  roasting,  is  treated  with  the  acid  zinc 
sulphate  liquors  from  the  cells.  The  formation  of  gela- 

tinous silica  is  avoided  by  boiling  the  solution  with  an 
excess  of  whiting.  The  crude  zinc  sulphate  liquor 
after  filtration  contains  about  10%  of  zinc  with  quite 
small  but  unallowable  amounts  of  arsenic,  antimony, 
copper,  cadmium,  iron,  cobalt,  and  nickel.  A  typi- 

cal composition  of  this  unpurified  solution  is  :  Zinc, 
100%;  copper,  005%  ;  cadmium, 003%  ;  manganese, 

0'10%  ;  iron.O  05%  ;  cobalt,  0001  to  001%  ;  nickel, 
O'OOl  to  0  01%  ;  together  with  small  amounts  of  ar- 

senic and  antimony.  The  effects  of  each  of  these  im- 
purities on  the  subsequent  process  of  electro-deposition 

have  been  studied  in  detail. 

Copper,  arsenic,  and  antimony  pass  into  the  zinc  de- 
posit with  low  acidity,  and  with  an  increase  of  acid 

and  temperature  (normal  conditions)  set  up  a  powerful 
corrosion,  leading  to  the  almost  complete  re-solution  of 
the  deposit.  Iron  does  not  pass  appreciably  into  the  de- 

posit, but  oxidation  and  reduction  at  the  anode  and 
cathode  reduces  current  efficiency,  and  thus  increases 

power  consumption.  Cadmium  passes  almost  com- 
pletely into  the  cathode  zinc,  and  gives  rise  to  marked 

brittleness.  It  is  indeed  possible  to  compute  the  per- 
centage of  cadmium  in  the  cathode  zinc  from  its  pro- 
portion in  the  liquors. 

Nickel  and  cobalt,  when  present  in  the  liquors,  are 
individually  responsible  for  characteristic  types  of  in- 

tense corrosion  without  ultimately  entering  into  the 

composition  of  the  cathode  zinc.  It  has  been  recog- 
nized that  these  metals  are  two  of  the  most  insidious 

and  cumulative  impurities,  cumulative  in  the  sense 
that,  not  being  removed  by  simple  processes  usually 

adopted,  they  accumulate  in  the  liquors  with  disas- 
trous effects  upon  the  subsequent  electrolysis.  Their 

presence  in  only  a  few  parts  per  million  of  liquor  may 

completely  wreck  the  deposition  process.  Simple  meth- 
ods of  purification  fail  to  eliminate  these  metals.  Thus 

the  detrimental  effects  of  these  impurities  necessitate 
their  almost  entire  elimination  by  special  methods  of 
purification.  Of  nickel,  it  has  been  placed  on  record 
that  "a  minute  fraction  of  1%  in  an  ore  would  render 
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that  ore  untreatable  by  the  electrolytic  process,  and  that 
the  removal  of  that  nickel  constitutes  a  most  complex 
chemical  engineering  operation." 

The  author  proceeds  to  give  an  outline  of  the  new 
methods  which  have  been  devised  to  deal  with  the  nor- 

mally small  quantities  of  the  impurities  present.  These 
methods  secure  the  elimination  of  all  harmful  impuri- 

ties in  even  one  operation,  or  at  most  two. 
In  a  three  stage  purification  at  first  used,  iron,  ar- 

senic, and  antimony  were  removed  by  the  addition  of 
whiting  and  agitation  with  air.  The  precipitation  is  best 
effected  at  elevated  temperatures,  and  the  precipitate, 
which  contains  some  zinc  hydrate,  may  be  used  in  re- 

ducing acidity  in  the  e.xtraction  process,  thus  saving 
the  zinc  content.  Copper  and  cadmium  are  normally 
supposed  to  be  removed  by  simple  treatment  with  zinc 
in  a  finely  divided  form.  This  process,  however,  fails 
to  reduce  the  cadmium  to  an  allowable  quantity  for  a 

99'95%  product,  and  has  practically  no  effect  on  nickel. 
Nickel,  and  with  it  copper  and  cadmium,  can  be  com- 

pletely eliminated  by  zinc  dust  in  a  faintly  acid  solu- 
tion and  with  agitation  at  an  elevated  temperature  (see 

British  Patent  No.  138,947,  1918)  and  after  filtering. 
Cobalt  is  removed  by  treatment  of  the  liquors  with  lead 
peroxide  or  the  lead-manganese  peroxide  mud  from  the 
electrolytic  cells  (see  British  Patent  No.  138,948,  1918). 
Thissofarcovers  the  purification  which  has  been  used  in 

the  earlier  stages  of  the  author's  work.  Alternative  and 
even  more  rapid  and  economic  methods  have  since  been 
worked  out,  and  these  are  briefly  indicated  by  the  author 
in  the  following  paragraphs. 

Of  the  usual  impurities,  iron,  cobalt,  arsenic,  andanti- 
mony  are  essentially  eliminated  by  oxidation,  iron  be- 

ing oxidized  to  ferric  and  bringing  down  with  it  the  ar- 
senic and  antimony  as  basic  arsenate  and  antimonate. 

Very  narrow  limits  must  be  set  on  the  character  of  puri- 
fication reagents,  as  nothing  must  be  introduced  which 

will,  if  it  remains  in  the  solution,  adversely  affect  sub- 
sequent deposition.  A  large  number  of  oxidizing  agents 

are  thus  definitely  barred,  such  for  example  as  hypo- 
chlorites, as  these  leave  chlorine  which  would  lead  to 

a  very  pronounced  anode  disintegration.  Ozone  is  an 
exceedingly  cheap  and  effective  oxidizing  agent.  Pass- 

ed into  the  hot  zinc  sulphate  solution,  to  which  a  little 
whiting  or  limestone  is  added,  iron  and  cobalt  are  readi- 

ly and  completely  oxidized,  and  simultaneously  arsenic 
and  antimony  come  out  (see British  PatentNo.  138,946, 
1918) .  In  this  process,  manganese,  which  is  almost  in- 

variably present  in  crude  zinc  liquors,  acts  catalytic- 
ally  as  a  carrier  of  oxygen.  In  its  absence,  it  can  be 
added  even  as  a  manganous  salt. 

The  elimination  of  copper,  cadmium,  and  nickel  is 
essentially  a  process  of  reduction.  Normally,  zinc  pow- 

der is  the  reducing  agent,  and  the  action  being  electro- 
lyticis  greatly  facilitated  by  slight  acidity.  Butthezinc- 
copper  couple  is  a  well-known  reducing  agent,  and 
doubtless  acts  in  that  capacity  when  zinc  powder  is  add- 

ed to  solutions  containing  copper.  Normally  the  elim- 
ination of  cadmium  and  nickel  was  found  to  be  facili- 

tated by  the  addition  of  copper  if  this  metal  was  absent 
from  the  solution.  Further,  however,  the  well-known 
couple  of  al  umini  um  and  mercury  has  powerful  reducing 
effects  arising  from  their  wide  divergence  of  electro- 

chemical properties  of  the  two  metals,  combined  with 
the  advantage  of  over-voltage  effects  of  mercury.  Am- 

algamated aluminium  most  effectively  removes  every 
impurity  (see  British  Patent  No.  138,950.  1918)  save 
perhaps  iron,  and  aluminium  passing  into  solution  in 
quantity  chemically  equivalent  to  the  impurities  re- 

moved has  no  detrimental,  but  perhaps  rather  bene- 
ficial, effect  upon  zinc  deposition.  Still  alternatively, 

amalgamated  zinc  in  any  convenient  form  may  be  used, 

dispensing  with  the  use  of  aluminium.  As  a  further 
simplification,  the  purification  can  be  very  effectively 
accomplished  by  the  addition  of  small  amounts  of  mer- 

curic sulphate  to  the  slightly  acidified  liquor,  followed 
by  the  usual  addition  of  a  predetermined  amount  of  zinc 

powder. Finally,  it  has  been  found  possible  to  eliminate  the 
whole  of  these  impurities  in  the  extractors,  and  this  has 
been  accomplished  in  the  following  order :  Acidity  is  re- 

duced down  to  0  4  or  0'5%  by  ore  and  then  by  avail- 
able zinc  precipitate  down  to  0'2%  or  less.  Mercuric 

sulphate  in  small  and  economic  quantity  is  added,  fol- 
lowed by  zinc  powder,  thus  eliminating  copper,  arsen- 

ic, antimony,  cadmium,  nickel,  and  cobalt.  The  solu- 
tion is  then  over-neutralized  by  limestone  or  whiting, and 

agitated,  with  boiling  and  by  air  or  ozonized  air  for  a 
short  time  to  overcome  gel  troubles  and  eliminate  iron. 
Subsequent  filtration  has  given  a  liquor  at  once  avail- 

able for  deposition  for  a  product  yielding over99'92% 
zinc.  Circumstances  will  dictate  themost  suitable  varia- 

tions or  combinations  of  these  alternate  methods  of 

purification. 
Richard  Trevithick. — At  the  annual  general  meet- 

ing of  the  Institution  of  Mining  Engineers  held  at  Man- 
chester last  month,  J.  Harvey  Trevithick  read  a  paper 

on  the  life  and  inventions  of  his  great-grandfather, 
Richard  Trevithick. 

Richard  Trevithick  was  born  in  1771  at  Illogan,  near 
Redruth.  His  father  was  at  the  time  manager  of  the 
Dolcoath  mine  and  mineral  agent  for  the  Tehidy  Es- 

tates. When  his  father  died  in  1797,  he  succeeded  him 
as  engineer  to  a  number  of  mines.  He  went  to  school 
at  Camborne  and  afterward  devoted  most  of  his  time 
to  the  mechanical  problems  connected  with  mining.  In 
particular  he  experimented  with  the  steam  engine,  first- 

ly in  connection  with  pumping  and  other  similar  appli- 
cations of  power,  and  afterward  he  paid  attention  to 

the  devising  of  a  locomotive. 
Trevithick  was  the  first  to  apply  steam  at  high  pres- 

sures. Watt  was  his  greatest  opponent,  being  a  strong 
advocate  of  low-pressure  steam  ;  indeed,  he  was  so 
strongly  opposed  to  the  use  of  high-pressure  steam  that 
he  tried  to  get  a  Bill  passed  by  Parliament  to  stop  Tre- 

vithick from  making  such  engines  on  account  of  danger 
to  the  public.  There  seems,  however,  to  have  been  only 
one  recorded  serious  explosion,  but  Watt  made  most 
of  this  to  strengthen  his  opposition.  The  two  inventors 
were  engaged  in  patent  litigation  for  many  years.  Tre- 

vithick, nothing  daunted,  and  convinced  that  high-pres- 
sure steam  was  the  correct  thing  and  the  most  econo- 

mical in  working,  invented  the  single-flue  or  Cornish 
boiler,  which  is  cylindrical  in  shape  and  had  a  cylin- 

drical fine  inside. 

How  rapidly  his  idea  of  high-pressure  steam  devel- 
oped is  proved  by  the  fact  that  in  1813  he  supplied 

boilers. 40  ft.  long  and  5  ft.  in  diameter  to  work  at  a 
pressure  up  to  100  lb.  per  square  inch,  a  remarkable 
fact  in  view  of  the  manufacturing  limitations  in  those 
days.  In  1797  he  introduced  the  plunger- pole  pump,  to 
take  the  place  of  the  old  wooden  mine  pumps  that  had 
barrels  hooped  with  iron,  with  a  packed  bucket  inside 
containing  a  valve.  Much  trouble  was  experienced  with 

these  pumps  owing  to  sand- jamb.  Trevithick 's  inven- 
tion is  the  now  well-known  plunger-pump,  with  the 

plunger  working  through  a  stuffing-box,  but  quite  free 
from  the  casing.  In  the  following  year  came  the  inven- 

tion of  his  water-pressure  engine.  In  1798heintroduced 
his  high-pressure  puffing-engines.  These  engines  were 
naturally  less  bulky  than  the  low-pressure  vacuum-en- 

gines, both  as  regards  engine  and  boiler,  and  this  fea- 
ture enabled  him  to  construct  a  portable  type,  one  of 

wliicii  was  sent  to  London  to  work.    In  1800  he  built 



250 THE    MINING    MAGAZINE 

his  first  high-pretsure  expansion  condensing  winding- 
engine  at  Cook's  Kitchen  mine.  The  cyHnder  was 
double-acting,  and  the  steam-pressure  25  lb.  above  that 
of  the  atmosphere.  This  engine  had  a  crank,  which  was 
introduced  probably  for  the  first  time,  to  give  motion 
to  the  shaft.  With  its  19  in.  cylinder  and  5  ft.  stroke, 
it  was  a  standard  type  of  beam-engine  for  nearly  a 
century. 

The  invention  of  the  high-pressure  steam-engine 
made  the  locomotive  possible,  for  the  huge  bulk  of  the 

low  pressure  cylinders  and  boilers  and  the  larger  quan- 
tity of  water  required  for  condensing  purposes  were 

quite  prohibitive  on  wheels.  For  some  three  or  four 
years  Trevithick  had  been  engaged  in  scheming  out  the 
problem,  and  his  first  model,  made  in  1797,  is  now  in 
the  South  Kensington  Science  Museum.  It  consisted 
of  a  horizontal  cylindrical  boiler  with  a  vertical  steam 
cylinder  let  into  the  top  at  one  end  ;  connecting-rods 
from  a  cross-beam  communicated  the  motion  through 
cranks  to  the  road  wheels.  A  flywheel  was  attached 
to  carry  the  engine  over  its  centre.  In  1801  he  brought 
out  his  first  practicable  locomotive.  It  consisted  of  a 
sort  of  Cornish  boiler,  but  with  a  return  flue  ;  the  steam- 
cylinder  was  embedded  vertically  in  the  boiler  at  one 
end,  and  the  motion  was  transmitted  through  head  con- 

necting-rods to  cranks  on  the  road  wheels.  The  follow- 
ing are  notable  details  :  A  fusible  plug  in  the  flue  to 

prevent  damage  from  shortness  of  water  in  the  boiler  ; 
bellows  worked  by  the  engine  to  create  a  draught  ;  an 
e.xhaust  in  the  chimney  for  the  same  purpose  ;  and  a 
feed-water  heater.  In  order  to  ascertain  whether  there 
would  be  sufficient  adhesion  between  a  smooth  wheel 

and  the  road,  he  had  experimented  with  a  heavy  car- 
riage by  causing  it  to  go  up  a  steep  hill  by  turning  its 

wheel  round  by  hand.  This  first  locomotive,  which  was 
built  in  a  small  smithy  in  Camborne  with  a  plant  con- 

sisting of  a  1  ft.  lathe  and  two  smith's  fires,  made  its 
first  trial  on  Christmas  Eve,  1801.  This  trial  is  de- 

scribed by  Stephen  Williams,  one  of  the  passengers, 

as  follows  :  "  When  we  saw  that  Captain  Dick  was 
going  to  turn  on  steam  we  jumped  up  as  many  as 

could,  may  be  7  or  8  of  us.  'Twas  a  stiffish  hill  going 
up  to  Camborne  Beacon,  but  she  went  off  like  a  little 
bird.  When  she  had  gone  about  a  quarter  of  a  mile, 
there  was  a  roughish  piece  of  road  covered  with  loose 

stones  ;  she  didn't  go  quite  so  fast ;  as  it  was  a  flood 
of  rain,  and  we  were  very  squeezed  together,  I  jumped 
off.  She  was  going  faster  than  I  could  walk,  and  went 
on  up  the  hill  about  a  quarter  or  half  a  mile  further 

when  they  turned  her  and  came  back  to  the  shop." 
Several  trials  were  made,  and  finally  the  engine  was 
upset  and  hopelessly  damaged.  A  result  of  the  trials 
was  an  application  for  a  patent,  which  was  granted  to 
Trevithick  and  Andrew  Vivian  on  March  24,  1802. 

The  road-locomotive  which  Trevithick  constructed 
in  1803  had  two  rear  wheels  about  9  or  10  ft.  in  dia- 

meter and  one  front  steering  wheel.  After  testing  this 
at  Camborne,  it  was  taken  to  London,  and  there  are  sev- 

eral accounts  by  eye-witnesses  of  its  running  along  the 
street,  sometimes  at  from  9  to  10  miles  an  hour,  although 
difficulty  of  steering  often  got  the  owners  into  trouble. 

Captain  Vivian,  the  father  of  Trevithick's  partner,  had 
a  ride  on  it,  but  thought  he  was  much  more  likely  to 
suffer  shipwreck  on  it  than  on  beard  his  own  ship. 
Finally,  funds  running  short,  the  engine  was  sold  and 
became  a  hoop-iron  rolling-mill  engine.  The  experi- 

ence which  Trevithick  gained  from  the  trial  of  this  en- 
gine proved  to  him  conclusively  that  a  smoother  road, 

made  of  iron,  was  necessary  to  enable  the  best  running 
results  to  be  obtained,  and  from  this  time  onward  he 

devoted  his  attention  to  the  form  of  engine  which  ulti- 
mately led  to  the  modern  railway-locomotive.     In  1804, 

at  Merthyr  Tydvil,  South  Wales,  he  built  and  set  to 
work  his  first  tramway-locomotive.  This  pulled  a  train 
a  distance  of  about  10  miles,  at  the  rate  of  4  miles  an 
hour.  It  drew  a  load  of  25  tons  of  material  and  carried 
several  passengers.  It  had  smooth  driving  wheels,  but 
the  rails  were  flanged  in  order  to  keep  it  on  the  track. 
In  the  latter  part  of  1804  he  had  another  locomotive 
running  at  Newcastle-upon-Tyne.  This  engine  had 
flanged  wheels  and  ran  on  plain-top  rails,  the  universal 
practice  to-day. 

In  1808  he  was  busy  on  an  improved  engine,  which 

he  called  "  Catch  me  who  can."  In  conjunction  with 
this  locomotive  he  constructed  a  circular  railway  in 
London,  on  the  spot  where  Euston  Station  now  stands. 
This  locomotive  weighed  about  10  tons,  and  could  ob- 

tain a  speed  of  nearly  12  miles  an  hour.  For  several 
weeks  it  was  exhibited  and  ran  on  this  circular  rail- 

way, a  charge  of  Is.  being  made  per  passenger.  One 
day,  however,  a  rail  broke,  and  the  engine  left  the 
road  and  turned  over.  By  this  time  he  had  exhausted 
all  his  means,  and  was  obliged  to  give  up  his  endeavours 

of  trying  to  convince  the  public  of  the  enormous  ad- 
vantages to  be  gained  by  the  use  of  the  locomotive. 

His  other  work  was  various  and  his  ideas  multitudi- 
nous. In  1801  he  erected  an  engine  at  Tredegar  Iron 

Works  for  operating  large  rolls  for  puddling.  This  en- 
gine remained  at  work  up  till  1856.  In  1803  he  con- 

structed what  was  undoubtedly  the  first  steam  dredger, 
which  was  used  to  dredge  the  East  India  Docks.  This 
dredger  worked  for  10  years.  Afterward  he  was  en 
gaged  in  an  unsuccessful  attempt  to  construct  a  tunnel 
under  the  Thames  at  Rotherhithe.  He  fitted  a  ship 
with  a  paddle  wheel  for  propulsion  by  steam.  The 
steam  winch  was  an  invention  of  his  about  the  year 
1805.  It  is  on  record  that  he  had  steam  threshing- 
machines  and  steam  ploughs  at  work  in  1813.  Other 
inventionsincluded  an  improvedrecoilinggun-carriage, 
an  artificial  ice-making  machine  acting  on  the  expan- 

sion of  compressed  air,  the  steam  surface-condenser, 
hot-air  heating  apparatus  of  a  portable  type,  and  the 
chain-and-ball  pump. 

In  1813  an  event  occurred  which  brought  about  a 
break  in  his  career.  A  man  of  great  influence  in  Lima, 
Peru — Don  Francisco  Uville — came  to  England  to  see 
whether  he  could  obtain  engines  for  pumping  water  in 
the  Peruvian  mines.  He  consulted  Boulton  and  Watt, 
who  discouraged  the  idea,  as  they  said  that  the  engines 
would  have  to  be  carried  in  small  sections  on  mule-back 
over  the  mountain-paths  to  the  mines,  a  feat  that  would 
be  quite  impossible  on  account  of  the  huge  dimensions 
of  these  low-pressure  vacuum-engines.  These  were  the 
only  ones  made  by  them,  as  Watt  was  always  opposed 
to  high-pressure  steam.  Don  Francisco  Uville,  who 
was  not  at  all  pleased  with  the  interviews  that  he  had 
with  Boulton  and  Watt,  came  in  despair  to  London, 
where  one  day  when  passing  Fitzroy  Square  he  chanced 
to  see  in  a  shop-window  the  model  of  a  steam-engine, 
which  he  found  on  inquiry  worked  with  high-pressure 
steam  without  vacuum  or  the  necessity  for  any  conden- 
sing-water.  He  purchased  the  model  for  /20,  and  at 
once  returned  to  Peru.  On  his  arrival  he  took  the  en- 

gine some  thousands  of  feet  up  into  the  mountains,  and 
to  his  great  surprise  found  that  it  worked  perfectly.  He 
again  returned  to  England,  and  on  making  careful  in- 

quiries found  that  Trevithick  was  the  inventor  of  this 
high-pressure  engine.  In  a  little  over  a  fortnight  he  had 
placed  orders  with  Trevithick  for  six  engines  complete 
with  pumps.  The  cylinders  of  these  engines  were  24  in. 
in  diameter  by  6  ft.  stroke,  and  the  pumps  were  12  in. 
in  diameter.  Theconditions  were  that  the  engines  had 
to  be  despatched  within  four  months.  These  conditions 
were  fulfilled,  and  Don  Francisco  Uville  persuaded  Tre- 
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vithick  to  come  with  him  to  Peru  to  erect  and  start 
his  engines,  with  the  result  that  he  sailed  for  Lima  on 
October  16,  1816.  He  remained  in  South  America  for 
about  ten  years.  He  was  in  Peru  up  to  1822  erecting 
engines,  all  of  which  worked  with  great  success.  In 
this  year  civil  war  broke  out,  which  upset  all  the  am- 

bitions both  of  Don  Uville  and  Trevithick.  All  the 
machinery  was  destroyed  by  the  insurgents  and  thrown 
down  the  mine  shafts,  and  Trevithick  left  Peru,  sacri- 

ficing all  his  prospects  of  great  wealth  and  apparently 
losing  all  that  he  possessed.  From  Peru  he  made  his 
way  to  Costa  Rica,  where  for  the  next  five  years  he  had 
a  most  adventurous  time  among  the  copper  mines. 
During  these  five  years  he  said  that  he  had  been  half 
drowned,  half  hanged,  and  the  rest  eaten  by  alligators. 
In  1827  he  returned  to  England  in  a  sailing-vessel,  with- 

out a  penny  in  his  pocket ;  in  fact,  he  had  to  borrow  /50 
from  Robert  Stephenson  to  pay  his  passage  home. 

For  some  time  before  his  death  in  1833,  he  had  been 
engaged  at  the  works  of  John  Hall,  at  Dartford,  now 
J.  &  E.  Hall,  Ltd.  It  was  at  these  works  that  he  and 
John  Hall  constructed  and  developed  what  is  known  as 
Hall's  condenser. 

With  all  his  genius  he  never  made  money  and  died 
a  poor  man.  He  was,  undoubtedly,  in  advance  of  his 
day.  Succeeding  generations  have  recognized  the  value 
of  his  services  in  introducing  the  locomotive  and  the 
high-pressure  steam  engine. 

Magnetic  Surveys. — In  the  issue  of  October,  1918, 
we  quoted  a  paper  by  T.  Lindsay  Galloway,  read  be- 

fore the  Institution  of  Mining  Engineers,  describing  a 
method  of  determining  the  magnetic  meridian  as  a  basis 
for  mining  surveys.  At  the  meeting  of  this  Institution 
held  last  month,  Mr.  Galloway  supplemented  this 
paper  with  the  following  note  : 

The  magnetic  reflector  described  in  the  previous 
paper  provides  the  surveyor  with  a  portable  magneto- 

meter that  is  able  to  show  the  direction  of  the  magnetic 
meridian  with  a  degree  of  accuracy  comparable  with 
that  of  the  instruments  in  a  magnetic  observatory.  Its 
indications,  however,  are  necessarily  subject  to  the 

same  hourly  and  daily  changes  asthe  earth's  magnetism 
itself,  which,  while  following  approximately  a  certain 
daily  cycle,  is  liable  to  disturbances  of  an  irregular 
kind.  In  these  circumstances,  the  relative  direction  of 
two  reference-lines  or  bases  may  be  ascertained  by 
making  a  series  of  observations  on  each  line  on  suc- 

cessive days,  at  corresponding  hours,  and  comparing 
each  with  each.  By  multiplying  the  number  of  ob- 

servations, so  as  to  provide  against  chance  irregulari- 
ties, a  high  degree  of  accuracy  may  be  obtained.  But 

this  method  still  leaves  something  to  be  desired  in 
point  of  exactitude.  When  great  precision  is  required, 
as,  for  example,  in  setting  out  the  principal  baselines 
underground  in  a  new  mine,  in  setting  away  a  main 
haulage  road,  in  laying  down  the  centre-line  of  a  tun- 

nel so  that  it  may  be  driven  from  each  end  or  from  in- 
termediate points  simultaneously,  or  in  important  sur- 

veys of  any  kind,  the  following  method  will  be  prefer- 
able. Two  magnetic  reflectors  must  be  employed. 

They  must,  first  of  all,  be  com.pared  together,  in  order 
that  any  difference  arising  from  the  non-parallelism  of 
the  mirrors  and  magnets,  each  to  each,  if  such  exists, 
may  be  ascertained,  and  accurately  measured.  This 
may  be  called  the  instrumental  correction,  and  the 
mode  of  determining  it  will  be  described  later.  The 
two  reflectors  and  two  theodolites  must  now  be  set  up 
on  the  reference-lines  the  relative  directions  of  which 
are  to  be  ascertained.  At  a  certain  prearranged 
time  two  observers,  one  at  each  place,  must  note  the 
magnetic  bearings  of  the  two  lines.  The  difference 
between  the  bearings,  after  applying  the  instrumental 

correction,  will  give  the  relative  direction,  or  angle, 
between  the  lines.  As  a  check  on  the  accuracy  of  the 
result,  other  pairs  of  simultaneous  observations  may 
be  made  at  any  other  prearranged  times.  During  the 
intervals  the  direction  of  the  magnetic  meridian  may 
undergo  any  changes  whatever,  regular  or  irregular,  so 
that  the  observed  bearings  may  no  longer  be  the  same. 
But  whatever  may  be  the  changes,  they  will  affect  both 
instruments  equally.  Consequently  the  difference  be- 

tween any  pair  of  simultaneous  bearings  ought  to  be 
precisely  the  same  throughout.  Thus,  as  no  allowance 
requires  to  be  made  for  the  fluctuations  of  the  direc- 

tion of  the  magnetic  meridian,  that  source  of  uncer- 
tainty and  possible  error  is  entirely  excluded.  If  one 

of  the  reference-lines  is  on  the  surface  and  the  other 
underground,  it  is  assumed  that  the  direction  of  the 
meridian  is  the  same  above  and  below  ground.  This 
supposition  is  doubtless  correct  in  all  ordinary  circum- 

stances. But,  when  a  violent  magnetic  storm  is  in  pro- 
gress, the  presence  of  earth-currents  may  possibly  in- 

terfere ;  and  until  this  point  has  been  settled,  the 
period  of  a  magnetic  storm  should  be  avoided. 

It  remains  to  describe  how  the  instrumental  correc- 
tion is  to  be  determined.  One  of  the  reflectors  is  set 

on  a  tripod  and  a  theodolite  is  placed  directly  in  front, 
so  that  the  image  of  a  plumb-line  suspended  beneath 
the  centre  of  the  theodolite  can  be  seen  reflected  in  the 
mirror.  The  horizontal  vernier  being  set  to  zero,  the 
theodolite  must  be  turned  till  the  cross-wires  in  the 
telescope  coincide  exactly  with  the  image  of  the  plumb- 
line.  The  reflector  must  now  be  removed  from  its  tri- 

pod, and  the  other  reflector  substituted  for  it  on  the 
same  tripod.  If  the  cross-wires  do  not  now  coincide 
with  the  image  of  the  plumb-line,  the  horizontal  tan- 

gent-screw must  be  turned  until  they  do  coincide. 
The  angle  now  recorded  is  the  instrumental  correction 
which  must  be  added  or  subtracted,  as  the  case  may  be. 
in  ascertaining  the  comparative  bearings  of  two  lines, 
as  already  described. 

Lost  Canadian  Placers. —The  August  issue  of  the 
Bulletin  of  the  Canadian  Institute  of  Mining  and  Metal- 

lurgy contains  a  brief  paper  by  A.  P.  Coleman,  profes- 
sor of  geology  in  the  University  of  Toronto,  on  the  lost 

placers  of  Ontario.  He  refers  particularly  to  the  fact 
that  at  Porcupine  the  gold  lodes  were  not  discovered 
through  surface  gravels.  Dr.  Coleman  and  others  have 
suggested  that  former  placer  deposits  may  have  been 
swept  away  by  glacial  action  during  the  Ice  Age  and 
mixed  up  with  barren  materials  to  such  an  extent  as 
to  be  lost.  There  are  some  facts  that  appear  to  support 
this  theory,  the  most  important  being  the  finding  of  gold 
for  about  forty  miles  along  what  have  been  called  the 
Vermilion  placers  to  the  south  of  the  Porcupine  region. 
At  several  points  along  this  stretch,  colours  of  gold  can 
be  panned,  sometimes  even  a  hundred  or  more,  but  so 
fine  as  often  to  be  visible  only  with  a  lens.  The  largest 

nugget  found  during  several  days'  panning  had  a  value 
of  only  four  cents.  Thesedepositsareinglacial  materials 
more  or  less  assorted  by  lake  action  ;  old  river  gravels 
have  not  been  found  and  bedrock  has  not  been  reached 

in  the  small  amount  of  sluicing  done  during  the  short- 
lived placer  boom.  It  is  possible  that  this  gold  was 

brought  by  the  ice-sheet  from  the  Porcupine  district 
about  ninety  miles  to  the  north  ;  but,  if  so,  the  coarse 
gold  of  the  quartz  veins  must  have  suffered  tremendous 
grinding  to  be  reduced  to  the  fine  dust  of  the  Vermilion 
placers  On  the  other  hand  it  must  be  remembered  that 
Porcupine  is  hundreds  of  feet  lower  than  Meteor  lake, 
where  the  most  northerly  placer  gold  is  found,  so  that 
rivers  could  not  have  transported  gold  in  that  direction 
On  the  contrary  the  drainage  is,  and  probably  always 
has  been,  to  the  north  toward  James  Bay.    Placer  de- 
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posits  resulting  from  the  weathering  and  destruction  of 
the  gold  bearing  rocks  of  Porcupine  must  haveaccumu- 
lated  along  the  drainage  slope  to  the  north  and  not  to- 

ward the  watershed  to  the  south.  If  such  placers  were 
formed,  they  may  have  been  completely  destroyed,  or 
there  is  a  possibility  that  portions  of  them  still  remain. 
If  they  remain  the  question  is,  where  should  they  be 
looked  for  First  perhaps  it  is  desirable  to  inquire  as  to 
the  original  magnitude  of  such  placers.  Porcupine  has 
already  supplied  more  than  $50,000,000  worth  of  gold, 
and  one  mine  reports  reserves  valued  at  $40,000,000. 
The  probable  total  production  of  the  region  should  run 
into  hundreds  of  millions  of  dollars,  as  some  of  the  veins 
are  known  to  reach  a  depth  of  1,500  ft.  or  more.  The 
rocks  of  the  region  show  steeply  tilted,  often  vertical, 
structures.andit  may  well  bethatthegold-bearing  veins 
originally  extended  far  above  the  present  level.  The 
mines  now  being  worked  may  represent  merely  the  lower 
half  of  the  deposits  as  they  were  formed  in  the  begm- 
ning,  and  it  is  certain  that  hundreds  if  not  thousands 
of  feet  of  rock  with  the  enclosed  quartz  veins  have  been 
destroyed  by  weathermg  and  superficial  erosion.  It  may 
be  inquired  what  has  become  of  the  hundreds  of  mil- 

lions of  dollars'  worth  of  coarse  gold  set  free  in  that 
way.  The  major  part  of  this  destruction  took  place  al- 
mostcertainly  before  thedeposition  of  the  Cobaltseries, 
when  the  mountains  due  to  the  Algoman  elevations 
were  reduced  to  a  peneplain.  It  is  possible  that  the 
Huronian  Ice  Age  swept  away  these  earliest  placers  ; 
but  residual  materials  underlie  the  tillite  at  various 
places,  as  shown  by  Miller  and  Knight,  and  it  may  be 
that  remnants  of  the  pre-Huronion  placers  still  remain 
somewhere  beneath  the  conglomerate.  However,  there 
has  been  great  erosion  of  both  Huronian  andolderrocks 
in  the  vast  period  of  land  conditions  since  that  time, 
so  that  Palaeozoic,  Mesozoic,  or  Tertiary  placers  may 
have  been  formed  on  the  slope  toward  James  Bay,  and 

may  still  remain  in  places  beneath  the  sheets  of  strati- 
fied clay  which  cover  so  much  of  the  region  to  the  north 

or  beneath  the  Palaeozoic  rocks  on  the  shores  of  James 
Bay  or  even  beneath  the  Cretaceous  sediments  found 
by  Keele  under  the  boulder  clay  on  some  of  the  rivers. 

The  purpose  of  Dr.  Coleman's  paper  is  to  call  attention 
to  the  fact  that  in  Northern  Ontario  perhaps  half  of  the 
original  gold-bearing  quartz  has  been  destroyed,  setting 
free  enough  gold  to  form  more  than  one  Klondyke,  and 
yet  no  placers  of  importance  have  been  found.  If  such 
deposits  still  exist  they  are  probably  to  the  north  of  the 
Porcupine  region  and  buried  beneath  later  sediments. 
They  may  occur  beneath  any  of  the  sedimentary  rocks 
from  Pleistocene  clay  to  Huronian  conglomerate,  and 
as  they  may  be  disclosed  somewhere  in  the  river  val- 

leys on  the  Hudson  Bay  slope,  explorers  should  be  on 
the  look-out  for  them. 

Diamond-Drilling  in  a  Glacier. — Mine  and  Quarry 
for  July  contains  an  article  by  A.  S.  Williamson,  mana- 

ger of  the  I.ucky  I'our  Mines,  British  Columbia,  des- 
cribing his  adventures  in  connection  with  a  Sullivan 

diamond-drill  operated  from  withm  a  glacier. 
The  Lucky  Four  Mines,  at  Laidlaw,  British  Colum- 

bia, are  situated  16  miles  south  of  the  Fraser  River  at 
the  head  waters  of  Jones  Creek  on  the  Cheam  Range. 
The  outcrop  is  at  an  altitude  of  3,750  ft.  on  a  glacier. 
The  author  received  instructions  on  February  1.  1919, 
to  take  in  a  diamond-drill  and  20  tons  of  supplies  and 
start  operations.  First  he  located  a  trail  by  blazing 
through  the  timber.  Once  above  timber  line  he  used 
small  flags.  There  were  two  miles  of  trail  above  the 
timber  line.  The  next  was  the  hardest  problem,  how 
to  make  a  snow  trail  that  would  stand  up  under  horses, 
as  there  was  12  in.  of  snow  at  the  Fraser  River,  13  ft. 
at  Jones  Lake,  2,000  ft.  altitude,  and  30  ft.  at  the  place 

picked  out  for  a  camp  site,  5,550  fl.  up  on  a  ridge. 
He  had  received  all  kinds  of  suggestions  how  to  get 

in.  Some  said  it  could  not  be  done  However,  he  got 

the  trail  gang  to  tramp  solid  the  trail  in  one-hundred- 
yard  sections  ;  then  he  followed  up  with  a  light  horse 
and  go-devil,  the  go-devil  made  entirely  of  vine-maple 
with  the  runners  curved  toward  the  centre  in  the  front 
so  that  it  would  follow  the  curves  of  the  trail  without 
cutting  into  the  snow  on  the  sides.  The  trail  was  not 
over  18  in.  wide.  After  two  or  three  trips  with  the  go- 
devil  loaded  up  to  300  pounds  he  could  load  up  to  700 
or  800  pounds  with  one  horse.  He  established  camps 
every  five  miles  and  got  in  with  the  supplies,  without 
any  difficulty,  to  the  camp  site  within  one  mile  of  the 
mine,  which  was  1,000  ft.  or  over  above  camp  on  the 

glacier. Then  they  dug  down  through  30  ft.  of  snow  to  bed- 
rock and  put  down  three  tents  with  split  cedar  for  floors 

andfour-footshakesall  around  forsides.  Thenextques- 
tion  wa=,  how  to  get  the  diamond-drill  with  its  equip- 

ment on  to  the  glacier.  This  equipment  included  three 
poles  for  the  tripod,  23  ft.  long,  petrol,  tools,  etc.,  in- 

cluding a  zinc  tank  5  by  J  by  3  ft.  to  melt  snow  in  order 
to  get  water  for  the  drill,  as  there  was  no  water  on  the 
glacier.  By  this  time  the  snow  was  getting  very  soft  and 
it  was  impossible  to  make  a  trail  from  the  camp  to  the 
mine  that  would  hold  up  horses.  So  the  trail  was  tramped 
good,  switch-backing  up  over  the  glacier,  then  14  men 
were  put  on  a  rope  attached  to  the  go-devil,  who  took 
the  drill  up  in  two  sections,  first  the  drill  portion  and 
then  the  petrol  engine  ;  also  the  supplies  and  heavier 
portions  were  hoisted  by  go-devil  ;  the  petrol  was  back- 

packed. 
While  the  trail  was  being  built  and  supplies  coming 

up  a  place  to  put  the  drill  up  was  being  dug  on  a  ridge 
below  the  outcrop.  This  was  accomplished  by  digging 
out  a  cut  across  the  ridge  5  ft.  wide  by  35  ft.  deep  and 
50  ft.  long,  afterward  cutting  out  a  space  25  by  25  ft. 
to  place  the  drill  in.  After  getting  the  drill  set  up,  the 
place  was  made  as  comfortable  as  possible  by  a  large 
tarpaulin  put  over  the  tripod  and  machinery,  very  much 
like  an  Indian  tepee  ;  this  was  heated  with  oil  stoves, 
which  also  melted  the  snow  in  the  big  tank.  Drilling 
was  started  with  three  shifts.  After  drilling  one  hole 
700  ft.,  it  was  attempted  to  drill  a  hole  to  the  right  at 

an  angle  of  15°  to  the  west  of  the  first  hole,  but  glacial 
ice  was  encountered  after  going  60  ft.  Repeating  the 
performance  to  the  east,  in  35  ft.  ice  was  run  into  again. 

As  there  was  no  other  possible  place  to  approach  the 
ore-body  except  by  going  down  the  mountain  several 
hundred  feet  and  putting  in  holes,  the  shortest  of  which 
would  have  been  1,000  ft.,  it  was  decided  to  try  putting 
the  drill  into  the  glacier  within  two  or  three  hundred 
feet  of  the  ore-body,  and  cross-cutting  it.  In  order  to 
find  out  how  deep  the  ice  was  and  what  the  bedrock 
looked  like,  the  author  drove  a  tunnel  4  by  6  ft.  through 
the  ice  to  bedrock,  a  distance  of  80  ft.  Knowing  the 
thickness  of  the  ice  and  the  slope  of  the  bedrock  (about 

30'),  he  started  an  open-cut  4  ft.  wide  parallel  to  the 
tunnel.  After  driving  80  ft.  bedrock  was  struck.  There 
he  cut  out  a  place  for  the  drill,  22  by  22  feet,  levelling 
off  the  bedrock  in  order  to  give  a  foundation  for  the 
drill.  At  this  point  there  was  50  ft.  of  solid  ice  above 
the  drill. 

The  question  then  arose  of  getting  the  drill  up  to  its 
new  position  from  its  old  set-up  about  400  ft.  below. 
It  was  decided  to  make  the  drill  pull  itself  up  over  the 
glacier.  So  a  set  of  blocks  and  tackles  was  rigged  up 
and  dead-men  put  in  every  50  ft.  in  a  trench  in  the  ice. 
Using  the  carriage  on  which  the  drill  and  gas  engine 
were  placed  as  a  sleigh,  inside  of  two  hours  the  whole 
outfit,  drill  and  engine,  was  standing  on  the  dump  ready 
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to  haul  up  a  go-devil  loaded  with  petrol  and  later  all 
the  supplies  from  the  old  position.  Once  this  was  ac- 

complished the  drill  and  engine  was  made  to  pull  itself 
right  into  the  face.  In  two  days  it  was  possible  to  start 
drilling  in  good  shape. 

SHORT   NOTICES. 

Deep  Mining. — The  Engineering  and  Mining 
Journal  for  August  28  gives  an  abstract  of  a  Govern- 

ment report  by  R.  R.  Sayers  and  D.  Harrington  on 
the  physiological  effects  of  high  temperatures  and  hu- 

midities in  metal  mines. 

Electric  Prospecting. — The  Industrial  Australian 
and  Mining  Standard  for  August  5  describes  work 

done  by  a  system  of  "  wireless  "  in  prospecting  for 
lodes.  The  company  owning  the  process  is  Electrical 
Mine  Surveys  Proprietary,  Ltd.,  of  339,  Collins  House, 
Melbourne,  and  the  example  given  in  the  article  was 
in  connection  with  the  Indooroopilly  silver-lead  mines. 

Gold  Dredging. — In  the  Engineering  and  Mining 
Journal  for  September  11,  W.  H.  Gardiner  writes  on 
estimates  and  extractions  in  gold  dredging. 

Zinc  Metallurgy. — In  the  Engineering  and  Mining 
Journal  for  August  28,  C.  H.  Fulton  and  J.  B.  Read 
describe  a  proposed  system  of  roasting  zinc  sulphide 
in  which  the  ore  is  dropped  through  a  column  of  air 
in  a  vertical  furnace. 

Treatment  of  Copper  Tailings. — In  the  Engineer- 
ing and  Mining  Journal  for  September  4,  Arthur 

Crowfoot  and  K.  H.  Donaldson  describe  the  experi- 

mental plant  at  the  Arizona  Copper  Co.'s  mines  used 
in  treating  old  tailings.  The  treatment  consists  of  re- 
grinding,  solution  of  oxidized  copper  in  sulphuric  acid, 
and  flotation  of  the  sulphide  residue. 

Copper  Refining. — In  Chemical  and  Metallurgical 
Engineering  for  August  18,  Lawrence  Addicks  writes 
on  the  power  problem  in  electrolytic  copper  refining. 

Copper  Smelting. — The  Engineering  and  Mining 
Journal  for  September  11  contains  an  article  by  C.  A. 
Grabill  on  the  economics  of  blast-furnace  charging  in 
copper  smelting.  In  the  succeeding  issue  the  same 
author  writes  on  the  selection  of  a  slag  and  the  appor- 

tioning of  slag  losses. 
Electrostatic  Dust- Settling.  —  At  the  September 

meeting  of  the  Iron  and  Steel  Institute,  A.  Hutchinson 
and  E.  Bury  read  a  paper  describing  the  plant  used 
at  the  Skinningrove  blast-furnaces  for  cleaning  the 
furnace  gases  by  the  electrostatic  process  and  for  re- 

covering potash. 
Titanium  White. — The  Clieniical  Trade  Journal 

for  September  25  contains  an  article  describing  the 
manufacture  of  white  pigment  consisting  of  titanium 
oxide,  as  carried  out  by  the  Titan  Company  at  Fred- 
rikstad,  Norway. 

International  Nickel. — The  August  Bulletin  of  the 
Canadian  Institute  of  Mining  and  Metallurgy  contains 
the  second  part  of  the  paper  on  the  mines  and  plant  of 
the  International  Nickel  Company.  This  part  de- 

scribes and  illustrates  the  metallurgical  plant. 
Aluminium-Copper  Alloys.  —  In  Cliemical  and 

Metallurgical  Engineering  for  August  25,  R.  J. 
Anderson  commences  a  series  of  articles  on  aluminium- 
copper  alloys. 
Measurements  of  Folded  Beds.  —  In  Economic 

Geology  for  August,  D.  F.  Hewett  writes  on  calcula- 
tions in  connection  with  folded  beds. 

Thrust  Faults. — In  the  Journal  of  Geology  for 
August,  T.  T.  Quirke  discusses  the  mechanics  of 
thrust  faults. 

Arctic  Canada. — In  the  Engineering  and  Mining 
Journal  for  August  2S,  E.  S.  Moore  describes  the  ore 
deposits  north  of  Coppermine  River. 

Japanese  Coal. — The  Colliery  Guardian  for  Sep- 
tember 1 7  commences  the  publication  of  a  report  made 

for  the  Imperial  University  of  Japan  by  Choso  Iwasaki 
on  the  constitution  of  Japanese  coal. 

Yunnan. — The  September  number  of  the  Geo- 
graphical Journal  contains  a  report  of  a  lecture  be- 

fore the  Royal  Geographical  Society  by  F.  Kingdon 
Ward  on  travels  through  the  north-western  part  of 
Yunnan,  bordering  on  Tibet  and  Burma. 

Normanby  Goldfield,  Queensland. — The  Queens- 
land Government  Mining  Journal  for  July  contains 

a  report  by  C.  C.  Morton,  Government  Geologist,  on 
the  Normanby  goldfield,  south  of  Bowen,  which  has 
recently  shown  signs  of  a  revival. 

Indooroopilly,  Queensland.  —  The  Queensland 
Governnient  Mining  Journal  for  July  contains  a  re- 

port on  the  silver-lead  mines  at  Indooroopilly,  near 
Brisbane. 

Lignite  in  Canada. — The  Bulletin  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  for  September  con- 

tains a  paper  on  lignite  deposits  in  Saskatchewan,  by 
A.  MacLean,  assistant  professor  of  geology  in  the 
University  of  Toronto. 

Oil  Shales  in  South  Africa. — The  South  African 
Journal  of  Industries  for  August  contains  a  paper 
by  T.  G.  Trevor,  Inspector  of  Mines,  on  current  de- 

velopments at  the  oil-shale  deposits  in  the  Wakker- 
stroom  district,  by  the  boundary  between  the  Trans- 

vaal and  Natal. 

Mercury  in  Peru. — In  the  Engineering  and  Min- 
ing Journal  for  September  11,  J.  T.  Singewald  de- 

scribes the  mercury  deposits  at  Huancavelica,  Peru. 
Water-Power  in  South  Africa. — The  South  Afri- 

can Journal  of  Industries  for  August  contains  the 
first  part  of  an  article  by  F.  E.  Kanthack,  on  water- 
power  resources  in  the  Union  of  South  Africa. 

Oil-driven  Locomotives. — The  Engineer  for  Sep- 
tember 10  publishes  an  article  by  E.  C.  Poultney  on 

the  performance  of  London  and  North  Western  oil- 
driven  locomotives. 

Albert  Burch. — In  the  Mining  and  Scientific  Press 
for  August  28,  T.  A.  Rickard  publishes  an  interview 
with  Albert  Burch,  giving  particulars  of  his  work  in 
connection  with  Bunker  Hill  &  Sullivan,  Plymouth 
Consolidated,  Goldfield  Consolidated,  Butte  &  Su- 

perior, and  Mountain  Copper. 

RECENT  PATENTS  PUBLISHED. 

fS'A  copy  of  the  specification  of  any  of  the  patents  tnen- iioiied  in  this  coliDiin  can  be  obtained  by  sending  Is.  to 
the  Patent  Office,  Sotithanipton  Buildings,  Chancery 
Lane,  London,  \V  C.2.,  with  a  note  of  the  number  and  year 
of  the  patent. 
243  of  1919  (149,366).  H.  J.  Wilson.  London. 

A  portable  roasting  furnace  for  treating  low-grade 
arsenical  ores,  to  be  used  in  association  with  an  elec- 

tric furnace  for  refining  the  arsenious  acid. 
3,754  of  1919  (149.707).  F.  A.  Freeth  and  L. 

A.  MuNKO,  Northwich.  Improvements  in  the  stand- 
ard methods  of  precipitating  calcium  and  magnesium 

salts  from  brine,  whereby  the  precipitate  is  not  so 
flocculent  but  more  easilv  settled. 

9,088  of  1919(149,384).  J.  A.  Bkantlev,  Sand 
Springs,  Oklahoma.  An  improved  coal-mining  ma- chine. 

10,338  of  1919(150,020).  J.  R.  Speer,  Trappe, 
Maryland.  A  hard  and  tough  steel  containing  05  to 
1'25%  carbon,  0'25  to  r25%  chromium,  and  025  to 
1'25%  nickel. 

12,494  of  1919(149,769).  J.  Morel,  Grenoble. 
France.  Method  of  preparing  pure  alumina  from 
bauxite  by  first  producing  sulphate  of  alumina  by  the 
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action  of  sulphurous  acid  and  steam  at  high  tempera- 
tures and  then  precipitating  alumina  from  the  solution 

by  sodium  thiosulphate. 
12.698  of  1919  (149,783).  J.  J.  Hood.  London. 

Manufacture  of  aluminium  nitrate  by  reaction  between 
aluminium  sulphate  and  nitrate  of  lime  or  other  nitrate. 

12.699  of  1919(149,453).  J.  J.  Hood,  London. 
Forming  alumina  powder  into  granular  condition  for 
use  in  certain  chemical  operations  by  binding  with 
aluminium  nitrate,  baking,  and  crushing,  afterwards 
heating  again  to  expel  any  remaining  nitrate. 

13,247  of  1919  (150,063).  S.  O.  Cowper- 
COLES,  London.  Modification  in  the  invenior's  pro- 

cess for  producing  copper  wire  by  electro-deposition. 
15,109  of  1919(150,113).  W.  Mcrley  Martin, 

Redruth.  In  the  inventor's  glass-surface  concentrat- 
ing tables,  described  in  patent  15,442  of  1914,  arrang- 
ing in  such  a  way  that  the  feed  of  the  pulp  is  inter- 

mittent and  alternating  with  water-flush,  as  in  rag- 
frames. 

15,296  of  1919(150,116).  O.  Hutchins.  Ni- 
agara. Improved  treatment  in  electric  furnace  of  alu- 

minous material  having  for  its  object  a  highly  crystal- 
line aluminous  abrasive,  lower  in  titanium,  iron,  and 

silica  than  at  present  made. 
17,395  of  1919  (150,494).  W.  Mack,  Newton- 

foot.  Lanark.  Improvements  in  the  inventor's  appar- 
atus for  signalling  in  mines. 

22,565of  1919(149,851).  James  Frew.  Mother- 
well. Safety  apparatus  for  ensuring  the  correct  opera- 

tion of  signals  in  mines. 
22,633  of  1919  (150,179).  H.  B.  Shepherd, 

Derby.  To  prevent  bending  and  breaking  of  pit  props, 
placing  over  their  ends  caps  containing  a  piston  and 
cylinder  which  will  let  out  fluid  and  shorten  when  a 
maximum  pressure  is  reached. 

25,688  of  1919  (149,552).  H  O.  Hedstrom, 

Djursholm,  Sweden.  Improvements  in  the  inventor's 
process  for  extracting  radium,  in  which  liquid  sulphur- 

ous acid  containing  some  liquid  SO3  is  employed. 
29,504  of  1919(136,151).  Electrolytic  Zinc 

Co.  OF  Australasia,  Melbourne.  In  the  electrolytic 
process  for  producing  zinc,  providing  a  protective  coat- 

ing of  zinc  on  the  aluminium  cathodes  above  the  solu- 
tion level  whereby  the  corroding  action  of  acid  sprays 

is  eliminated. 

32,672  of  1919  (137,519).  Fabriques  de  Pro- 
duits  CHiMiguES  de  Thann  et  de  Mulhouse, 
Thann.  Alsace.  Improvements  in  the  method  of  pro- 

ducing potassium  sulphate  by  reaction  between  potas- 
sium chloride  and  sulphuric  acid. 

363  of  1920  (150,595).  Allen  Electrolytic 
Cell  Corporation.  Portland,  Maine.  Improved 
construction  of  cathodesandanodesof  electrolyticcells, 
with  the  object  of  affording  a  maximum  conducting  sur- 

face for  the  passage  of  the  current  through  the  electro- 
lyte. 

654  of  1920  (150,597).  S.  O.  Cowper-Coles, 
London.  Making  the  zinc  electrodes  of  primary  bat- 

teries by  electrolytic  deposition. 
1,013  of  1920(138,600).  International  Nick- 
el Co.,  and  R.  C.  Stanley,  New  York.  In  extract- 
ing copper  and  nickel  from  copper-nickel  matte,  smel- 

ting the  matte  with  bisulphate  of  soda  until  about  2  or 
3%  of  copper  remains  in  the  nickel  material,  then  roast- 

ing the  latter  and  electrolytically  refining.  It  is  claimed 
that  this  process  is  cheaper  than  the  usual  practice  in 
which  the  copper  content  of  the  matte  is  reduced  to  a 
small  fraction  of  1  % .  and  that  it  saves  more  of  the  pre- 

cious metals  contained  in  the  ores. 
4,112  of  1920  (138,905).  P.  Habets  and  A. 

France,  Li^ge.     An  improved  coal-washer. 

NEW  BOOKS,  PAMPHLETS.  Etc. 
(•"Copies  of  the  books,  etc.,  mentioned  below  can  be  obtained through  the  Technical  Bookshop  of  The  Mining  Magazine, 

723,  Salisbury  House.  London  Wall.  E.C.2. 
Technical  Methods  of  Ore  Analysis.     By  Albert  H  . 

Low.     Eighth  Edition.     Cloth,  ectavo,  390  pages. 
Price  19s.   net.     New  York  :  John  Wiley  &  Sons  ; 
London  :   Chapman  &  Hall,  Ltd. 
That  another  edition  of  this  book  has  been  published 

will  be  welcome  news  to  many  to  whom  it  has  proved 
useful,  particularly  because  of  the  incorporation  of  the 
appendix  of  the  earlier  editions  into  the  main  text,  an 
inconvenience  which  always  exists  when  additions  are 
made  in  the  form  of  an  appendix.  Another  appendix 
is,  however,  added.  Some  new  methods  are  given, 
some  of  which  will  be  extremely  useful ;  for  example, 
a  very  neat  process  for  the  determination  of  arsenic  in 

crude  sulphur  is  given.  Barneveld  &  Leaver's  method 
for  the  selective  determination  of  the  quantity  of  cop- 

per in  the  sulphide  form  and  of  that  in  the  form  of  com- 
bined oxides,  carbonates,  silicates,  and  native  or  me- 
tallic copper  in  partly  oxidized  ores  and  in  mill  pro- 
ducts should  prove  useful  for  the  control  on  flotation 

mills  treating  sulphide  ores,  and  alsoinlixiviation  works 
using  either  acids  or  alkalies  as  the  active  solvent  for 
the  copper  in  oxidized  and  in  silicate  form.  A  good 
method  is  given  for  the  determination  of  molybdenum 
in  rich  concentrates,  namely,  attacking  with  sodium 
peroxide  and  sodium  carbonate  and  after  reduction  with 
zinc  and  subsequent  oxidation  with  potassium  perman- 

ganate. A  method  is  given  for  the  determination  of 
phosphorus  in  tungsten  ores,  which  is  useful,  but  there 
is  nothing  novel  in  it.  The  method  given  for  sulphur, 
namely,  fusion  with  sodium  carbonate  and  sodium  per- 

oxide, gives  good  results  when  the  total  sulphur  is  re- 
quired to  be  estimated,  the  use  of  methyl  orange  to 

prevent  an  excess  of  hydrochloric  acid,  as  used  by 
Huntz  &  Weber  in  their  modification  of  the  Lunge  pro- 

cess, giving  certain  results.  Of  the  methods  given  for 
tungsten  that  called  the  Watts  process  does  not  seem 
to  be  particularly  novel,  but  the  cinchonine  process  is 
one  which  is  decidedly  good.  An  apparently  quick 
method  for  the  determination  of  uranium  is  given  and 
should  be  useful,  even  in  the  presence  of  vanadium. 

The  book  is  one  which  is  so  well  known,  from  pre- 
vious additions,  that  it  needs  very  little  to  be  written 

about  it  to  introduce  its  usefulness  to  most  analysts, 
but  for  the  benefit  of  those  who  are  not  well  acquainted 
with  it  one  would  like  to  take  this  opportunity  of  point- 

ing out  the  care  the  author  has  bestowed  in  making  it 
so  convenient  to  the  busy  man,  for  here  he  is  not  over- 

whelmed with  many  processes  to  select  from  when  faced 
with  a  determination  new  to  him.  The  author  gives 
one  or  two  methods,  the  ones  found  most  useful  to  him, 
and  then  gives  them  in  detail  even  to  the  shape  of  the 
flask  or  beaker.  Here  lies  the  great  value  of  the  book. 
How  often  has  one  found  a  good  method  wrecked  by 
some  important  detail  being  left  out  of  the  description 
from  which  one  is  working  ?  If  this  happens  in  labora- 

tories where  people  have  been  trying  new  processes  for 
years,  how  much  more  is  it  likely  to  lead  to  failure  on 
the  part  of  the  student  or  beginner? 

The  book  has  become  one  of  such  utility  that  it 
should  be  in  the  library  of  every  laboratory.  It  covers 
a  wide  field.  Each  element  is  given  a  chapter,  and 
the  arrangement  in  alphabetical  order  facilitates  ref- 

erence. These  chapters  are  followed  by  one  giving 
details  of  tests,  etc.,  for  fixing  the  value  of  water  for 
steam  purposes.  A  chapter  on  coal  and  coke  follows, 
and  then  one  on  testing  crude  petroleum,  and  the  book 
ends  with  the  usual  tables  and  data  common  to  works 
of  this  character.  Arthur  J.  Chapman. 
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Mining  Law  of  Nigeria.  By  GILBERT  Stone. 
Price  15s.  net.  London:  The  Imperial  Mineral  Re- 

sources Bureau. 
Manual  for  the  Oil  and  Gas  Industry  under  the 

Revenue  Act  of  1918.  By  Ralph  Arnold,  J.  L. 
D.\RNELL,  and  others.  Cloth,  octavo,  200  pages. 
Price  13s.  6d.  net.  New  York  :  John  Wiley  ;  London  : 
Chapman  &  Hall,  Ltd. 
Lead.  By  Dr.  J.  A.  Smythe.  Cloth,  small  octavo, 

120  pages,  illustrated.  Price  2s.  6d.  net.  London  : 
Sir  Isaac  Pitman  &  Co  ,  Ltd. 
Petrography  and  Chemistry  of  Refractory  Ma- 

terials. By  Dr.  H.  H.  Thomas,  A.  F.  Hallimond, 
and  E.  G.  Radley.  Paper  covers,  octavo,  115  pages, 
with  many  illustrations.  Price  5s.  net.  This  is  Vol. 
XIV  of  the  Special  Reports  on  the  Mineral  Resources 
of  Great  Britain,  published  by  the  Geological  Survey. 

The  Mesozoic  Rocks  of  Raasay  and  Skye.  By  Dr. 
G.  W.  Lee  and  S.  S.  Buckman.  Paper  boards, 
octavo,  94  pages,  illustrated.  Price6s.net.  This  is  one 

of  the  Scottish  Geological  Survey's  publications.  It 
contains  information  relating  to  the  iron  ore  deposits 
which  were  described  in  the  Magazine  for  June,  1918. 

Determination  of  Molybdenum.  ByJ.P.  Bonardi 
and  E.  P.  Barrett.  Technical  Paper  230  issued  by 
the  United  States  Bureau  of  Mines. 
Removal  of  the  Lighter  Hydrocarbons  from  Petro- 

leum by  Continuous  Distillation.  By  J.  M.  Wads- 
WORTH.  Bulletin  163  issued  by  the  United  States 
Bureau  of  Mines. 

Technical  Writing.  By  T.  A.  RiCKAFD.  Cloth, 
octavo,  180  pages.  Price  8s.  net.  New  York  :  John 
Wiley  &  Sons  ;   London  :   Chapman  &  Hall,  Ltd. 

A  Laboratory  Outline  of  General  Chemistry.  By 
Herbert  N.  McCoy  and  Ethel  M.  Terry.  Cloth, 
octavo,  160  pages,  illustrated.  Price7s.6d.net.  New 
York  and  London  :   McGraw-Hill  Book  Company. 

William  Smith  :  His  Maps  and  Memoirs.  By 
Thomas  Sheppard,  M.Sc,  F.G.S.  Cloth,  octavo, 
260  pages,  illustrated.  Price  7s.  6d.  net.  Hull  :  A. 
Brown  &  Sons,  Savile  Street  and  George  Street. 
Debentures  :  the  Purposes  they  serve  and  how  they 

are  issued.  By  Herbert  W.  Jordan.  Paper  covers, 
octavo,  65  pages.  Pricels.6d.net.  London:  Jordan 
&  Sons,  Ltd.,  116,  Chancery  Lane,  W.C.2. 

Income  Tax  Guide,  1920.  Paper  covers,  octavo, 
36  pages.  Price  Is.  net.  London  :  The  Financial 
Times,  72,  Coleman  Street,  E.C.2. 
London  School  of  Economics  and  Political  Science 

(University  of  London)  ;  Calendar  for  the  26th  Session 
1920-1;  Clare  Market,  Portugal  Street,  London,  W.C. 2, 

Sir  John  Cass  Technical  Institute  ;  Syllabus  of 
Classes,  19201  ;  Jewry  Street,  Aldgate,  London,  E.C. 

COMPANY    REPORTS 
New  Modderfontein. — Some  record  figures  are  con- 

tained in  the  annual  report  of  this  large  Far  East  Rand 
gold-mining  company,  which  is  a  member  of  the  Cen- 

tral Mining-Rand  Mines  group.  In  the  year  ended 
June  30  last  968,500  tons  of  ore  was  milled  (as  against 
920,500  tons  in  the  previous  year).  The  number  of 
stamps  in  operation  was  236,  the  average  running  time 
278  days,  and  the  crushing  duty  per  stamp  per  24  hours 
142  tons.  The  total  yield  was  499,786  oz.,  the  actual 
extraction  being  979%.  The  value  of  the  gold  pro- 

duced was  ;^2,555,466,  or  52s.  9d.  per  ton  milled,  an 
increase  of  8s.  lid.  per  ton  compared  with  the  pre- 

vious year  s  figure.  Working  costs  amounted  to 
;^1,061,622,  or  21s.  lid.  per  ton  (against  20s.  2d.),  the 
increase  being  attributed  almost  entirely  to  higher 
wages  and  the  phthisis  fund  contribution.     The  acting 

manager,  M.  O.  Tillard,  mentions  in  his  report  that 
during  only  one  month  of  the  year  was  it  possible  to 
mill  the  full  tonnage,  the  native  labour  supply  again 
having  been  unsatisfactory.  Given  a  full  labour 
complement,  however,  the  maximum  tonnage  could 
readily  be  obtained.  The  accounts  for  1919-20  show 
a  profit  of  /l, 518, 188,  which  is  a  record  by  as  much 
as  ;^416,130.  Shareholders  received  in  dividends 

/l,155,000,or  82^%,  as  compared  with  62^%  for  1918- 
19.  The  consulting  engineer,  H.  Stuart  Martin,  in  his 
report  states  that  the  gold  premium  gave  the  company 
an  additional  revenue  and  profit  of  9s.  7d.  per  ton 
milled.  Development  operations  were  considerably 
increased,  the  total  for  the  past  year  having  been 
17,449  ft.  or  7,972  ft.  more  than  in  1918-19.  The  pay- 

able reef  disclosures  at  643  inch-dwt.  were  16  inch-dwt. 
higher,  and  the  payable  ore  developed  was  estimated 
at  1,113,800  tons,  averaging  101  dwt.  per  ton.  The 
ore  reserve  at  June  30  last  amounted  to  8.869,700  tons 
valued  at  84  dwt.  over  67  in.  stoping  width  (inclusive 
of  389,700  tons  valued  at  71  dwt.  consisting  of  shaft 
and  boundary  pillars).  The  testing  of  upper  leaders 
continued,  with,  as  a  rule,  favourable  results.  Al- 

though the  grade  of  ore  mined  was  again  somewhat 
above  the  average  value  of  the  reserve,  the  consulting 
engineer  asserts  that  this  has  in  no  way  endangered 
the  security  of  the  mine.  He  points  out  that  the  actual 
results  from  mining  have  exceeded  the  value  previously 
placed  on  the  reserve,  and  current  development  has 
opened  up  ore  of  higher  value  than  the  average  of  the 
ore  reserve.  Eight  additional  stamps  and  some  slime 
tanks  are  to  be  erected  which  will  raise  the  capacity  of 
the  treatment  plant  by  10,000  tonsa  month.  The  cost, 
estimated  at  ;^30,000,  will,  it  is  stated,  be  quickly  re- 

covered provided  sufficient  native  labour  is  procurable 
to  produce  the  requisite  tonnage. 
Hampden  Cloncurry  Copper  Mines. — This  Austra- 

lian company,  which  owns  a  group  of  mines  on  the 
Cloncurry  field,  Queensland,  has  acquired  additional 
interests  during  the  period  covered  by  the  latest  re- 

port, namely,  that  for  the  half-year  ended  February  29 
last.  A  lease,  known  as  the  Crown  Lease,  eight  miles 
north  of  the  Duchess  mine,  has  been  taken  up,  on 
which  is  exposed  a  very  large  leached  gossan  and 
limonite  outcrops  showing  traces  of  copper,  and  a  pros- 

pecting shaft  has  been  sunk  64  ft.  in  leached  lode  for- 
mation containing  occasional  masses  of  high-grade  cop- 

per glance.  At  this  level  heavy  water  was  struck,  and 
north  and  south  drives  started.  The  company  has 
also  taken  an  option  on  three  leases  known  as  the 
Kohinoor  mines,  two  miles  north  of  Dobbyn,  where  a 
small  plant  has  been  erected.  During  the  half-year 
37,161  tons  of  ore  was  raised  from  the  company's 
mines,  the  individual  outputs  being  as  follow  :  Hamp- 

den 5,580  tons.  Duchess  10,292  tons,  Trekelano  10,600 
tons,  Salmon  &  Dingo  9,627  tons.  Answer  669  tons, 
Pindora  262  tons,  and  smaller  amounts  from  the  Mac- 
Gregor,  Mount  Macnamara,  Mount  Mascotte,  and 
Magnet.  The  quantity  smelted  was  46,710  tons.  The 
production  was  3,359  tons  blister  copper,  1,454  oz. 
gold,  and  23,1 36  oz.  silver.  The  smelter  ran  continu- 

ously for  164;' days,  or  3,944  hours.  The  ore  reserves 
are  estimated  at  182,600  tons  averaging  5J%  copper, 
the  figures  for  each  mine  being  :  Hampden  20,000  tons 
averaging  6"u  and  38,000  tons  averaging  3"o ,  Duchess 
10.000  tons  averaging  11%,  MacGregor  &  Wallaroo 
27  500  tons  averaging  5%,  Trekelano  35,000  tons 

averaging  10',,  Answer  1,200  tons  averaging  8%, 
Mascotte  900  tons  averaging  14%,  and  Pindora 
50,000  tons  averaging  3%.  The  operations  for  the 
half-year  resulted  in  a  profit  on  working  account  of 

;^74,470.     A  sum  of  i]^2,000  was  received  from  divi- 
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dends  on  shares  held  in  other  companies.  There  has 
been  transferred  to  reserve  for  depreciation  /1 1,546 
and  to  reserve  for  plant  expenditure  /l  ,000.  The  sur- 

plus of  liquid  assetsat  February  29, 1920,  was/164,035. 
The  directors  state  that  operations  were  affected  by 
strikes,  but  add  that  the  introduction  of  the  Customs 
tariff  has  resulted  in  the  company  securing  orders 
for  a  larger  portion  of  the  Australian  requirement  of 
copper  wire,  strand,  etc.,  than  was  possible  hitherto, 
and  this  increase  of  output  has  resulted  in  a  diminu- 

tion of  the  cost  of  manufacture. 

Mount  Morgan. — The  report  of  this  well-known 
Queensland  gold-copper  producer  for  the  year  ended 
May  30  last  shows  that  289,514  tons  of  ore  was  mined, 
106,771  tons  being  classed  as  smelting  ore,  179,670 
tons  as  concentrating  ore,  and  3,073  tons  as  leaching 
ore.  The  quantity  of  ore  raised  was  294,485  tons, 
and  in  the  concentration  section  175,658  tons  was 
treated  for  a  yield  of  67,836  tons  of  concentrates. 
There  was  smelted  178,055  tons,  from  which  was 
produced  5,880  tons  of  fine  copper  and  80,578  oz. 
of  gold.  The  roasting,  leaching,  and  electrolytic  in- 

vestigations in  the  10-ton  unit  were  discontinued  in 
May,  the  problematical  savings  being  considered  quite 
insufficient  to  justify  the  large  capital  outlay  which 
would  be  involved  in  adopting  this  method  of  treat- 

ment. The  ore  reserves  at  May  30  last  were  estimated 
at  3,437,687  tons  containing  2  59%  copper  and  61 1 
dwt.  gold  per  ton.  The  total  revenue  for  the  year  was 
/l, 013, 760,  and  expenditure,  including  development 
and  depreciation,  ;^881,945,  leaving  a  surplus  on  the 

12  months'  working  of  ;^131,815.  The  four  dividends 
paid,  amounting  to  3s.  per  share,  absorbed  ;^150,000. 
The  liquid  assets,  less  current  liabilities,  at  the  date  of 
the  balance  sheet  amounted  to  /487,933. 
King  Island  Scheelite. — Operations  at  this  com- 

pany's mines  ceased  on  July  31  owing  to  the  difficulty 
of  selling  tungsten  concentrates.  The  company  was 
formed  in  Melbourne  in  March,  1917,  as  a  subsidiary 
of  Broken  Hill  Block  14  Co.,  to  work  a  scheelite  pro- 

perty on  the  eastern  side  of  King  Island,  Tasmania. 
The  deposits  are  found  at  the  contact  between  granite 
and  slates  which  contain  limestone  bands  and  lenses, 
the  limestone  being  altered  to  garnet  and  containing 
disseminated  scheelite.  The  deposit  is  overlain  by  an 
overburden  of  clayey  limestone  50  to  60  ft.  thick. 
This  is  removed  by  steam  shovel  and  the  scheelite  is 

worked  by  open-cut.  The  report  for  the  half-year 
ended  March  31  last  shows  that  15,823  tons  of  ore  was 

mined  averagingO' 67%  WOyand  that  120  9  Ions  of  con- 
centrate was  produced  averaging  696%  WO;j.  The  per- 
centage of  recovery  was  795.  The  concentrates  were 

valued  at  /21,938,  and  the  net  profit  was/5,911,out  of 
which  ;f 5,000  was  distributed  as  dividend,  being  Is.  per 
10s.  share  on  which  6s.  has  been  paid  up.  Recent  de- 

velopments have  been  satisfactory  and  a  new  ore-body 
has  been  discovered.  L.  Venn  Brown  has  been  the 
manager  since  the  beginning  of  operations. 
Anantapur  Gold  Field. — The  report  for  the  year 

ended  March  31  last  states  that  the  testing  of  old  work- 
ings and  outcrops  at  surface  in  different  parts  of  the 

property  (which  is  in  the  Madras  Presidency)  did  not 
result  in  any  discovery  of  importance.  Sales  of  ma- 
chineryand  storesrealized  /2,381 ,  and  rents,  dividends, 
etc.,  brought  in  ;^1,56S,  while  expenses  amounted  to 
;f924.  At  the  close  of  the  financial  year  the  company 
held  30,218  ordinary  and  827  preference  shares  of  the 
North  Anantapur  Gold  Mines  and  535  preference  shares 
of  the  Jibutil  (Anantapur)  Gold  Mines.  The  report 
mentions  that  the  lateral  developments  recently  under- 

taken at  the  North  Anantapur  mine  proved  disappoint- 
ing ;  reef  formation  was  found  with  occasional  shoots 

of  quartz  carrying  small  quantities  of  gold,  but  no  pay- 
able ore  ground  was  opened  up. 

Pekin  Syndicate.  —  Coal  production  was  com- 
menced by  this  company  in  1908,  but  at  first  consider- 

able native  competition  and  other  difficulties  were  en- 
countered. Subsequently,  after  prolonged  negotiations 

with  the  Chinese  authorities,  an  agreement  was  en- 
tered into  with  the  Chinese  Government  whereby  an 

Anglo-Chinese  company  was  formed,  known  as  the 
Fu  Chung  Corporation.  This  takes  over  all  the  coal 
produced  by  the  Syndicate  and  the  Chung  Yuan  Mm- 
ing  Company,  a  concern  embodying  all  the  native  min- 

ing companies  in  the  locality,  and  is  the  sole  selling 

agent.  The  report  of  the  Syndicate's  consulting  min- ing engineer,  Arthur  Hassam,  for  the  year  ended  June 
30,  1919,  shows  that  the  output  from  the  Ja-mei-sen 
mines  amounted  to  550,547  tons  as  compared  with 
592,842  tons  in  the  previous  year.  The  most  serious 
difficulty  which  has  to  be  contended  with  at  the  mines 
continues  to  be  the  large  amount  of  water,  a  further 
increase  in  quantity  having  taken  place  during  the  year 
under  review.  There  was  no  serious  inburst  during 
the  year,  the  increase  having  been  of  a  general  charac- 

ter from  the  existing  feeders.  Owing  to  the  war  the 
delivery  of  all  plant  and  machinery,  as  well  as  ordinary 
materials  and  stores,  was  very  greatly  delayed,  but  the 
directors  state  that  since  the  date  of  the  consulting 

engineer's  report  (November,  1919)  part  of  the  new 
electrical  power-plant  has  been  installed,  which  will 
make  it  possible  to  deal  with  the  large  quantity  of 
water  more  effectively.  They  attribute  the  reduced 
output,  mentioned  above,  to  abnormal  conditions,  and 
to  the  fire  which  occurred  in  one  pit  in  January,  1919, 
as  the  result  of  an  explosion.  This  caused  the  whole 
of  the  west-side  workings  to  be  closed  down  for  the  re- 

maining months  of  the  financial  year,  thereby  consider- 
ably reducing  the  output  during  that  period,  and  en- 

tailing heavy  expense  in  recovery  work  The  Syndi- 
cate's sales  to  the  Fu  Chung  Corporation  amounted  to 

460,524  tons  as  against  471,993  tons  in  1917-18.  It 
is  stated  that  the  developments  now  in  hand  should, 
within  the  next  few  months,  place  the  production  of 
the  collieries  on  a  more  satisfactory  basis  as  regards 

both  quality  of  output  and  cost.  The  Syndicate's  ac- counts for  the  year  ended  June  30,  1919,  show  a  profit 
and  loss  credit  balance  of  /46,557,  which  has  been 
carried  forward. 

Pena  Copper  Mines. — This  company  was  formed  in 
London  in  1900  to  acquire  a  pyrites  mine  in  the  south 
of  Spain  that  had  for  some  years  previously  been 
worked  by  a  Belgian  company.  Small  dividends  were 
paid  from  1903  to  1906.  John  F.  Allan  is  consulting 
engineer,  and  E.  Mackay  Heriot  is  manager.  There- 
port  for  1919  shows  that  the  adverse  conditions  of  the 

previous  two  years  as  regards  freight  and  the  market- 
ing of  pyrites  ha\e  continued.  The  amount  of  ore 

raised  during  the  year  was  57,333  tons,  as  compared 
with  91,827  tons  in  1918,  and  160,121  tons  in  1917. 
Of  the  ore  raised,  51,747  tons  was  added  to  the  leach- 

ing heaps  and  5,586  tons  was  stocked  for  export.  The 
output  of  fine  copper  contained  in  precipitate  produced 
at  the  leaching  heaps  was  529  tons,  as  compared  with 
554  tons  and  587  tons.  The  shipments  during  the  year 
were  33,308  tons  of  leached  pyrites  and  14,589  tons  of 
non-cupreous  pyrites,  making  a  total  of  47,897  tons,  as 
compared  with  72,023  tons  and  145,120  tons  in  1918 
and  1919  respectively.  No  cupreous  ore  was  shipped 
during  the  year;  in  1918,  the  shipments  were  5,458 
tons,  and  in  1917.  24,460  tons.  After  all  allowances 
had  been  made  for  depreciation,  taxes,  and  interest, 

the  year's  profit  was  /350.  This,  with  the  balance 
from  last  year,  /63,7S1,  was  carried  forward. 
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EDITORIAL 
THE  president-elect  of  the  Institution  of 

Mining  and  Metallurgy  is  Mr.  F.  W. 
Harbord.  It  is  hardly  necessary  to  introduce 

Mr.  Harbord  to  our  readers  as  a  leading  Brit- 
ish authority  on  the  metallurgy  of  steel.  He 

does  not  confine  his  attention  to  ferrous  metals, 

for  he  is  also  well  known  for  his  work  in  con- 
nection with  lead  and  zinc. 

IT  is  not  generally  known  that  the  Societe 
des  Ingenieurs  Civils  of  France  has  a 

British  section,  the  address  of  which  is  45, 
Great  Marlborough  Street,  London,  W.  1 .  The 
meetings  are  held  at  the  hall  of  the  Royal 
Society  of  Arts.  On  the  9th  inst.  the  president 
of  the  Society  read  a  paper  on  the  destruction 

of  the  mining  district  of  Northern  France  dur- 
ing the  war  and  the  work  of  reconstruction. 

We  may  remind  readers  that  the  Society  takes 
more  cognizance  of  mining  operations  than  our 
own  Institution  of  Civil  Engineers. 

THE  coal  strike  has  once  more  drawn  at- 
tention to  the  logical  way  of  avoiding  the 

consequent  difficulties,  that  is  to  say,  the  more 
economical  method  of  using  the  coal  after  it  is 
mined.  Sir  Robert  Hadfield  has  written  on 

this  subject  to  the  daily  press,  pointing  out  that 
the  Government  electricity  commission  should 
be  so  widened  as  to  include  consideration  of 

all  the  problems  of  light,  heat,  and  power. 
Every  engineer  knows  of  the  waste  of  fuel  and 
other  sources  of  energy,  but  his  first  concern 
is  his  own  requirements  and  opportunities,  and 
he  is  seldom  able  to  adopt  an  altruistic  policy. 
He  would  welcome  a  Government  committee 

or  similar  body  that  would  regulate  relations 
between  consumers  and  between  producers  of 

pov/er,  and  also  between  both,  without  attempt- 
ing to  put  production  under  Government 

management. 

PRINTERS  suffer  from  phthisis  as  well  as 
miners,  but  it  is  not  usually  supposed  that 

the  ultimate  causes  are  the  same.  The  state- 
ment made  by  Dr.  Halford  Ross  that  fine  silica 

does  the  damage  in  the  lungs  of  the  printers  is 
therefore  greeted  by  an  expression  of  surprise 
if  not  of  incredulity.  He  says  that  the  fine 
silica  is  introduced  into  the  atmosphere  by  the 
attrition  of  the  iron  frames  in  which  the  type 
is  locked,  this  attrition  loosening  the  foundry 
sand  that  adheres  to  the  frames.  At  the  same 
time  the  vegetable  material  used  in  making  a 
stereotype  cast  of  the  type  frays,  and  the  fine 

fibres  float  in  the  air  with  equally  fine  silica 
adhering  to  them.  This  is  quite  a  credible 
statement,  but  unfortunately  other  physicians 
say  that  the  lungs  of  printers  who  have  died  of 
phthisis  showno  symptomsof  silicosis  asknown 
in  the  lungs  of  miners.  Further  arguments 
are  awaited. 

SOME  months  ago  rumours  were  circulated 
in  Cornwall  that  a  chlorine  process,  in- 

vented by  Mr.  Jerome  J.  Collins,  was  to  be 
tried  on  Cornish  tin  ores,  the  object  being  to 
secure  a  higher  recovery  than  is  possible  by 
wet  concentration  methods.  The  rumours 

were  a  little  previous,  but  they  will  be  sub- 
stantiated before  long.  In  the  meantime  Mr. 

Collins  has  written  an  outline  description  of 
the  process,  and  this  is  printed  elsewhere  in 

this  issue.  Dry  chlorine  is  used  in  the  Gold- 
schmidt  process  for  stripping  tin  from  scrap 

tin-plate,  and  Mr.  Collins  uses  it  in  refining 
impure  tin.  Whether  it  can  be  applied  com- 

mercially to  tin  ores  can  only  be  ascertained 
by  experience.  Many  metallurgists  look  to 

chemistry  for  the  missing  tin  process,  analo- 
gous to  cyanidation  as  applied  to  gold  and  silver 

ores,  and  to  flotation  as  applied  to  sulphides, 

so  that  Mr.  Collins's  experiments  with  this 
method  will  be  watched  with  uncommon  in- 
terest. 

LAST  month  we  drew  attention  to  the  loose- 
j  ness  of  terminology  employed  in  stating 

the  contents  of  tin  ores  and  the  recoveries  ob- 
tained in  dressing.  This  month  a  correspon- 

dent draws  attention  to  the  fact  that  the  loose- 
ness is  not  confined  to  the  methods  of  express- 

ing ideas,  but  is  found  also  in  the  ideas  them- 
selves. In  particular  he  complains  that  the 

efficiency  of  a  concentrating  operation  is  too 

often  judged  solely  by  the  percentage  of  recov- 
ery, no  account  being  taken  of  the  nature  of  the 

material  under  treatment.  This  point  has  been 
more  than  once  raised  in  these  pages.  On  one 
occasion  it  was  necessary  to  explain  to  a  critic, 

who  alleged  that  the  practice  at  Cornwall  Tail- 
ings was  poor  because  the  recovery  was  only 

35%,  that  the  material  had  already  been  treated 

by  previous  owners,  and  that  under  the  circum- 
stances the  recovery  from  the  tailings  was  real- 

ly quite  good.  On  another  occasion  a  reader 
of  the  Magazine  had  drawn  attention  to  a 

supposed  superiority  of  the  dressing  practice 
at  one  of  the  South  African  tin  mines,  where 
over  80%  of  the  contents  of  the  ore  was  being 

258 
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obtained,  and  that  without  a  slime  plant.  This 
reader  had  quite  forgotten  that  the  mine  was 
on  the  outcrop  and  that  there  was  a  liberal  pro- 

portion of  coarse  cassiterite  in  the  ore,  whereas 
the  Cornish  mines  are  at  present  treating  much 
finer  material.  This  confusion  of  ideas  relat- 

ing to  efficiencies  of  recovery  point  once  more 
to  the  fact  that  statistics  are  of  little  value  if 

unaccompanied  by  explanations  of  the  con- 
ditions. 

The  Finsbury  Technical  College. 

A  few  months  ago  we  gave  a  biographical 
notice  of  Professor  John  Perry,  and  recorded 
the  exceptionally  brilliant  work  which  he  did, 
first  at  the  Finsbury  Technical  College  and 
afterward  at  the  Royal  College  of  Science. 
His  methods  of  teaching  science  as  applied  to 
engineering  had  an  enormous  influence  on  the 
system  of  technical  education,  and  the  scheme 
he  introduced  at  Finsbury  has  been  copied  the 

world  over.  It  is  disconcerting  to  find,  there- 
fore, that  the  Board  of  Education  contem- 
plates closing  the  College,  owing  to  the  disin- 

clination of  the  Board  to  supply  the  necessary 
funds  from  the  public  purse.  The  College  has 
no  mining  department,  so  that  the  average 
reader  of  the  Magazine  probably  knows  little 
of  its  functions.  On  the  other  hand,  not  a  few 
of  the  London  metallurgists  received  their 
training  there,  and  they  speak  in  no  uncertain 
voice  of  its  chemical  department  and  the  ex- 

cellent opportunities  provided  for  practical  in- 
struction and  research.  We  desire  to  associ- 

ate ourselves  with  our  metallurgical  friends  in 

connection  with  the  petition  they  are  address- 
ing to  the  Board  of  Education  and  the  City  & 

Guilds  of  London  Institute,  asking  that  the 
College  shall  not  suffer  extinction. 

Itwill  probably  be  remembered  that  the  City 
&  Guilds  of  London  Institute  was  formed  in 

1878  for  the  furtherance  of  the  teaching  of 

science  as  applied  in  the  productive  and  tech- 
nical industries.  As  the  name  implies,  the 

founders  were  the  Corporation  of  the  City  of 
London  and  a  number  of  the  City  Guilds,  or 

Livery  Companies,"  the  ancient  institutions 
formed  to  protect  the  interests  of  each  partic- 

ular trade.  A  number  of  educational  centres 

were  created  by  this  Institute,  of  which  the 
Finsbury  Technical  College  and  the  City  & 
Guilds  Engineering  College  were  the  chief. 
The  latter  was  established  at  South  Kensing- 

ton, and  is  now  part  of  the  Imperial  College  of 
Science  and  Technology,  having  for  its  near 
neighbour  the  Royal  School  of  Mines.  Fins- 

bury College  is  near  the  City,  and  only  a  few 

minutes'  walk  northward  from  London  Wall. 

The  courses  of  instruction  provided  by  its 

curriculum  are  rather  practical  than  of  ̂ he 
University  type,  and  on  this  basis  the  College 
has  turned  out  great  numbers  of  sound  engi- 

neers, electricians,  and  chemists.  It  has  al- 
ways been  fortunate  in  having  professors  of 

distinction.  Besides  John  Perry,  the  eminent 
members  of  its  staff  have  included  Silvanus 

Thompson,  Raphael  Meldola,  and  H.  E.  Arm- 
strong, of  whom  the  last-named  alone  is  still 

with  us,  though  he  left  the  College  many  years 
ago.  Silvanus  Thompson  was  principal  for  a 
quarter  of  a  century  or  more,  and,  though  his 
qualifications  as  a  scientist  and  a  lecturer  were 
such  as  to  bring  him  innumerable  invitations 
to  transfer  his  services  elsewhere,  he  remained 
faithful  to  the  College  until  his  death  in  1916. 
The  present  position  of  the  College  is  said  to 
be  bad  financially  and,  as  we  have  mentioned, 
the  Board  of  Education  does  not  see  its  way  to 
grant  the  necessary  subsidy.  In  the  absence 
of  this  public  support,  surely  the  London  Cor- 

poration and  Guilds  are  not  unwilling  to  shoul- 
der the  responsibility  for  the  work  which  they 

began. 

Membership  of  the  Institution. 
The  Institution  of  Mining  and  Metallurgy 

has  taken  an  important  step  in  advancing  its 
professional  status  by  altering  its  by-laws  in 
such  a  way  that  scientific  education  shall  in 
future  constitute  a  substantial  share  in  the 
qualifications  for  membership.  The  proposals 
of  the  Council  to  this  effect  were  discussed  at 

a  special  general  meeting  of  the  Institution  held 

on  October  21.  Perhaps  "discussed"  is  not 
the  right  word,  for  everyone  was  in  agreement 

with  the  Council,  and  the  remarks  of  the  Presi- 
dent, Mr.  Frank  Merricks,  and  of  Messrs. 

S.  J.  Speak,  Hugh  K.  Picard,  and  E.  T.  Mc- 
Carthy were  received  with  ready  acclamation. 

The  new  by-law  relating  to  admission  to  mem- 
bership, after  providing  that  the  applicant  shall 

have  been  in  full  charge  for  at  least  five  years 
of  important  mining  or  metallurgical  operations, 
or  shall  have  for  a  similar  period  been  in  prac- 

tice as  a  consulting  mining  engineer  or  metal- 
lurgist, goes  on  to  stipulate  that  the  applicant, 

if  born  after  December  31,  1894,  shall  have 
passed  through  a  regular  course  of  study  in 

pure  or  applied  science  of  at  least  three  years' duration.  A  candidate  for  admission  as  an 
associate  need  not  have  had  this  scientific 
education,  but  the  years  spent  in  such  training 
count  for  (]ualification.  The  new  by-law  says 
that  a  candidate  shall  have  been  engaged  in 
mining  or  metallurgical  pursuits  for  a  period 
of  not  less  than  six  years  ;  if  he  has  graduated 
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from  the  Royal  School  of  Mines,  or  other 
mining  school  of  the  same  standard,  his  four 
years  thereat  shall  rank  as  years  devoted  to 
mining  and  metallurgical  pursuits ;  if  he  has 
graduated  from  any  other  technical  college  he 
shall  be  credited  with  three  years.  It  will  be 

seen  on  examination  of  these  new  by-laws  that 
in  the  future  full  membership  will  only  be  open 
to  those  who  have  had  a  college  education,  and 

that  the  so-called  practical  man  will  never 
reach  a  higher  stage  than  associateship. 

At  the  same  meeting  a  resolution  to  raise 
the  entrance  fees  and  yearly  subscription  rates 
was  placed  before  members,  and  was  adopted 
unanimously  without  comment.  When  the 

Institution  was  inaugurated  twenty-eight  years 
ago,  the  yearly  subscription  was  £2.  2s.  for 
members  and  £\.  lis.  6d.  for  associates.  In 
1908  it  was  found  necessary  to  raise  these  dues 

to  £l>.  3s.  and  £2.  2s.  for  all  members  and  as- 
sociates elected  subsequently,  the  yearly  sub- 

scriptions for  those  elected  up  to  that  time  re- 
maining unaltered.  Since  that  time  the  busi- 

ness, and,  in  consequence,  the  expenses  of  the 
Institution  have  continued  to  grow,  and  of 
course  the  last  two  years  has  seen  a  great  in- 

crease in  costs,  here  as  elsewhere.  About  three 
years  ago  a  further  increase  in  the  dues  was 
mooted,  but,  owing  to  so  many  members  being 
away  on  war  work,  the  matter  was  left  to  in- 

dividual action.  The  members  and  associates 

elected  before  1908  were  asked  to  forgo  their 
rights  and  voluntarily  pay  at  the  same  rate  as 
those  elected  subsequently.  A  large  majority 
of  these  members  and  associates  agreed  to  the 
proposal  and  the  finances  of  the  Institution 
benefited  accordingly.  This  increase  in  the 
revenue  did  not,  however,  suffice  for  long  to 

meet  the  growing  demands  on  the  Institution's 
funds,  so  that  the  Council  recently  determined 
to  propose  a  further  advance  to  hve  guineas 
for  a  member  and  three  for  an  associate,  and 
to  ask  members  and  associates  to  agree  to  a 
modification  of  the  by-laws  accordingly.  It 
will  be  noted  that  the  Institution  has  taken 

what  appears  to  us  a  much  more  dignified  step 
in  connection  with  its  financial  affairs  than  the 

American  Institute  of  Mining  and  Metallurgi- 
cal Engineers.  In  the  latter  case  the  council 

have  resorted  to  the  device  of  increasing  the 
membership  instead  of  raising  the  rates  of 
subscription.  They  have  indeed  been  con- 

ducting a  strenuous  campaign  to  this  end,  and 

have  "  beaten  the  bushes  "  and  gone  into  the 
highways  and  hedges"  for  new  members. 

Thus  the  qualifications  of  membership  are  be- 
ing eased,  while  the  Institution  is  making  the 

rules  for  admission  more  stringent.     Perhaps 

this  diversity  of  method  merely  follows  a  di- 
versity of  conditions,  and  it  is  therefore  not 

competent  for  us  to  compare  the  variation  of 

policies.  All  that  can  be  said  is  that  the  Insti- 
tution has  taken  the  steps  unanimously  ap- 
proved by  its  constituents. 

The  Origin  of  Ore  Deposits. 

The  paper  read  at  the  October  meeting  of 
the  Institution  of  Mining  and  Metallurgy  was 
by  Dr.  J.  Morrow  Campbell  and  dealt  with  a 
new  theory  of  cosmogony  and  the  origin  of  ore 
deposits.  A  lengthy  abstract  is  given  in  the 
Mining  Digest,  but  the  paper  ought  to  be  read 
in  full,  for  to  the  inquiring  mind  it  often  hap- 

pens that  some  item  appearing  to  be  unimport- 
ant to  the  abstractor  may  supply  the  missing 

guide  in  an  argument.  The  author's  theory  is 
an  amplification  or  rather  a  development  of 

ideas  expressed  in  papers  that  have  been  pub- 
lished in  the  MAGAZINE.  The  author  found 

evidence  in  the  field  and  in  the  petrographical 
laboratory  against  the  theory  of  pneumatolysis 

as  applied  to  the  origin  of  tin  and  tungsten  de- 
posits, and  in  favour  of  their  deposition  from 

magmatic  waters.  He  proceeded  then  to  ex- 
amine the  usually  accepted  theory  of  magmatic 

waters,  and  found  a  stumbling-block  in  the  way 
of  its  acceptance  in  the  fact  that  above  a  cer- 

tain temperature  known  as  the  critical  point 
water  cannot  exist  as  a  liquid,  however  great 
the  pressure.  It  became  evident  to  him  that 
under  magmatic  conditions  the  elements  of 
water  must  have  been  absorbed  into  the  molten 

mass,  and  subsequently  have  been  existent  in 
the  residual  liquors  after  crystallization  of  the 

igneous  rocks,  in  some  different  state  or  con- 
dition from  what  is  known  on  the  surface  of  the 

earth  as  water.  He  has  brought  forward  in 
the  present  paper  the  theory  that  the  elements 
of  water  joined  the  silicates  as  the  radical  hy- 
droxyl,  andthat  the  water  of  the  residual  liquors 
existed  incombination  with  silica  as  silicic  acid. 

As  far  as  the  first  part  of  the  theory  is  con- 
cerned, we  confess  our  inability  to  judge  one 

way  or  the  other,  but  the  second  part  is  dis- 
tinctly helpful.  We  know  little  of  silicic  acid 

as  such,  but  there  is  no  inherent  reason  why  it 
should  not  exist  under  certain  conditions  of 

temperature  and  pressure.  Certainly  the  for- 
mation of  silicious  lodes  and  veins,  either  bar- 

ren or  carrying  metallic  minerals,  would  be 
agreeably  explained  according  to  this  theory, 
and  we  accordingly  recommend  readers  to  fol- 

low Dr.  Morrow  Campbell's  detailedarguments and  illustrations. 

It  seems  to  us  that  much  more  has  yet  to  be 

done  in  connection  with  the  theory  of  ore  de- 
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posits  by  applying  known  physical  laws  which 
at  present  are  apparently  neglected  by  geolo- 

gists. Mr.  W.  H.  Goodchild  and  Dr.  Morrow 

Campbell,  both  of  them  chemists  and  physic- 
ists as  well  as  geologists,  may  be  depended  on 

to  follow  up  the  researches  on  these  lines,  and 
study  the  physical  conditions  following  on  high 
temperatures  andpressures.  Thereareanum- 
ber  of  lines  of  research  open  to  a  geologist. 
For  instance,  one  may  be  based  on  the  theories 
and  facts  of  solutions,  and  another  on  the  effect 

of  re-heating  and  pressure  on  the  phenomena 
of  paragenesis.  As  regards  the  first  of  these, 
it  is  desirable  that  we  should  know  what  a 

magma  really  is  ;  whether  it  is  merely  a  mixed 
melt  of  various  substances,  or  whether  it  is  a 
solution  of  one  or  more  substances  in  another. 

It  is  known  in  the  chemical  laboratory  that 
when  one  substance  dissolves  in  another  the 

total  volume  is  not  usually  the  sum  of  the  vol- 
umes of  the  constituents.  A  familiar  instance 

of  this  principle  is  that  presented  by  mixtures 
of  alcohol  and  water,  the  specific  gravity  of  the 
mixture  being  greater  than  that  of  either  con- 

stituent, with  a  corresponding  shrinkage  of 

volume.  Applying  this  idea  to  magmas,  it  be- 
comes obvious  that  the  first  portions  to  crystal- 

lize out  need  not  necessarily  fall  to  the  bottom, 
and  that  the  lighter  portions,  in  crystallizing, 
may  cause  an  increase  in  the  total  volume,  thus 
giving  rise  to  the  formation  of  a  granite  boss. 
This  theory  of  solution  may  also  partly  explain 
why  the  supposed  molten  mass  of  the  interior  of 
the  earth  is  of  higher  specific  gravity  than  the 
superficial  crust. 

The  second  point  we  have  raised,  namely, 
the  effect  of  high  temperatures  and  pressures 
on  the  crystalline  formation  of  rocks  and  lodes, 
might  be  investigated  with  advantage  from  the 
point  of  view  of  the  metallographist.  The 
latter  received,  in  the  days  of  Sorby,  the  bene- 

fits of  microscopical  petrographic  methods  as 
applied  to  the  examination  of  metal  structure, 
and  it  is  highly  probable  that  the  boon  might 
now  be  transferred  in  the  opposite  direction, 
by  the  metallographist  helping  the  petro- 
grapher.  At  the  present  time  conclusions  with 
regard  to  the  paragenesis  of  minerals  are  based 
entirely  on  the  interpretation  of  conditions  as 
governed  by  atmospheric  temperatures  and 
pressures.  A  metallographist,  however,  will 
show  that  with  heat  treatment  and  pressure 
the  crystalline  disposition  may  be  rearranged, 
and  that  crystals  may  be  forming  and  being 
eaten  into  simultaneously.  Moreover,  it  is  not 
necessary  that  a  solution  or  mixture  should  be 
liquid  for  crystallization  to  take  place.  It  was 
for  this  reason  that  we  drew  attention   last 

month  to  Professor  Carpenter's  paper  read  be- 
fore a  recent  meeting  of  the  Institute  of  Metals, 

and  we  may  repeat  here  our  recommendation 
that  geologists  and  metallurgists  should  col- 

laborate in  this  matter.  We  know  to  some 
extent  the  nature  of  metamorphic  action  on 
rocks  and  lodes  ;  is  it  not  possible  that  the  ac- 

tion may  be  much  more  far-reaching  than  is  at 
present  suspected,  and  that  what  are  appar- 

ently primary  deposits  from  magmatic  waters 
may  have  passed  through  some  stage  of  meta- 

morphic heat-treatment  ?  The  suggestions  we 
make  here  are  baldly  expressed,  and  are  more 
in  the  nature  of  arm-chair  philosophy  than 
those  that  are  based  on  field-work.  Unfortu- 

nately it  is  not  likely  that  any  of  these  specu- 
lations in  cosmogony  will  ever  be  checked  by 

direct  observation ;  neverthelessinductivelogic 
may  do  a  great  deal  toward  solving  these  mys- 

terious problems  of  economic  geology. 

The  Minerals  of  Yunnan. 

In  this  issue  we  print  the  first  half  of  an  ar- 
ticle on  the  mineral  resources  of  Yunnan,  the 

province  in  the  south-west  of  China,  bordering 
on  Burma  and  French  Indo-China.  This  has 
been  written  by  Dr.  J.  Coggm  Brown,  a  mem- 

ber of  the  Indian  Geological  Survey,  who  pro- 
bably has  as  intimate  a  knowledge  of  that  part 

of  the  world  as  anybody.  The  subject  is  not  a 
new  one,  for  it  has  been  discussed  many  times 
by  French,  English,  and  American  engineers 
and  financiers,  and  several  attempts  have  been 
made  to  secure  European  and  American  par- 

ticipation in  the  development  of  the  mineral  de- 
posits. It  is  only  comparatively  recently  that 

American  mining  men  have  turned  their  atten- 
tion to  this  part  of  China.  At  the  present  time 

a  party  of  American  geologists,  headed  by  Mr. 
H.  Foster  Bairi,  are  making  examinations, 
chiefly  with  a  view  of  finding  deposits  similar 
to  that  at  Bawdvvin  over  the  Burma  border,  but 
also  with  an  eye  for  tin  ore.  Under  these  cir- 

cumstances Dr.Coggin  Brown's  description  of 
the  country  and  its  minerals  will  be  of  consider- 

able timely  interest.  His  general  impression 
of  the  country  is  that  there  are  no  more  surface 
deposits  to  be  discovered.  China  is  not  a  vir- 

gin mineral  region  as  was  North  America  when 
the  white  man  first  went  there.  The  Chinese 
have  worked  gold,  silver,  copper,  tin,  lead,  and 
antimony  from  time  immemorial,  and  the  sim- 

ple ores  and  the  outcrops  are  well  nigh  ex- 
hausted. Evidence  points  to  the  fact  that  the 

outputs  of  all  these  metals  are  much  lower  now 
than  formerly.  In  fact  the  local  methods  of 
mining  and  metallurgy  cannot  carry  on  much 
longer  in  connection  with  such  metals  as  silver. 
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copper,  and  lead.  It  is  highly  probable,  how- 
ever, that  complex  ores  exist  at  greater  depth, 

and  that  large  bodies  of  low-grade  ore  may  be 
found.  Some  of  the  prospecting  now  being 
done  is  based  on  experience  in  Burma  and  also 
in  the  Altai  region,  but  so  far  as  is  known  no 

definite  proof  has  as  yet  been  obtained  in  sup- 
port of  these  anticipations  and  suppositions. 

The  history  of  the  efforts  of  outsiders  to  con- 
duct mining  work  in  Yunnan  is  similar  to  that  in 

connection  with  other  partsof  China.  From  the 
beginning  there  has  been  the  greatest  difficulty 
in  establishing  commercial  relations.  Permis- 

sion and  facilities  to  trade  were  granted  unwil- 
lingly by  the  authorities,  and  on  several  occa- 

sions were  secured  only  by  force  of  arms.  The 
Chinese  governors  knew  all  the  tricks  of  both 
Eastern  and  Western  diplomacy  ;  they  knew 
how  to  put  the  European  nations  at  variance 
with  each  other  over  a  concession,  and,  after 
granting  one,  introduced  so  many  complications 
as  to  render  it  virtually  a  dead  letter.  The 
spheres  of  influence  on  the  part  of  foreign 
countries  have  established  themselves  on  what 

may  be  called  natural  lines.  The  English  ex- 
erted their  influence  on  the  southern  and  east- 

ern coasts  at  or  near  the  mouths  of  navigable 

rivers.  Russia  and  Japan  have  exercised  pres- 
sure in  the  north.  France,  having  first  ob- 

tained control  of  the  Em.pire  of  Anam,  made 
its  influence  felt  in  the  neighbouring  Chinese 

provinces  of  Yunnan  and  Kwang-Si.  More 
recently  Germany  and  the  United  States  en- 

tered the  competitive  race.  The  elimination 

of  Germany  has  removed  a  cause  of  much  fric- 
tion, and  the  collapse  of  Russia  has  also  caused 

relief.  At  one  time  it  was  believed  that  serious 
trouble  would  arise  between  the  United  States 

and  Japan  on  account  of  the  latter's  insistent 
demands  on  China.  It  seems,  however,  that 
there  are  influences  tending  toward  mutual 
toleration  between  Japan  and  the  United  States. 
For  instance,  the  Far  Eastern  Reviexv,  an 
American  periodical  published  at  Shanghai,  is 
now  friendly  to  the  Japanese. 

As  regards  the  development  of  Yunnan,  this 
has  been  almost  entirely  in  the  hands  of  the 

French,  and  at  present  the  only  railway  con- 
necting Yunnan  with  the  outside  world  comes 

down  from  Yunnan  Fu  to  Hanoi  and  Hai- 
phong in  Tonking,  the  northernmost  state  of 

French  Indo-China.  Since  the  whole  of  Bur- 
ma was  included  within  the  Indian  Empire, 

British  mining  operations  have  been  establish- 
ed near  the  Yunnan  frontier,  and  much  of  the 

old-established  Burmo-Chinese  trading  is  now 
in  British  hands.  Probably  it  will  not  be  long 
before  the  railway  from  Mandalay  to  Lashio 

is  continued  to  Yunnan-Fu.  Before  the  rail- 

way was  built  by  the  French,  the  chief  com- 
munication with  Yunnan  was  by  way  of  the 

Red  River,  and  about  forty  years  ago  attention 
was  drawn  to  the  mineral  resources  of  the 

country  by  consignments  of  copper  and  tin 
sent  down  this  river  by  French  travellers.  In 
1894  the  Lyons  Chamber  of  Commerce  sent 

expeditions  to  Yunnan  for  the  purpose  of  in- 
vestigating trade  opportunities,  and  one  of  the 

results  was  the  issue  of  reports  on  the  minerals 
of  Yunnan  and  adjoining  provinces  in  the 

north,  prepared  by  M.  Duclos.  Another  im- 
portant event  took  place  in  1898,  when  the 

Yunnan  Syndicate  was  formed  by  English  and 
French  capitalists  conjointly  for  the  purpose 
of  seeking  mining  concessions.  One  of  the 
early  expeditions  sent  out  by  this  syndicate 
was  headed  by  Mr.  Robert  M.  Raymond,  who 
afterward  became  so  well  known  for  his  work 
in  Mexico.  Mr.  Raymond  was  not  impressed 
by  the  supposed  opportunities  presented  for 

working  old  copper  mines,  nor  was  he  enam- 
oured of  the  complicated  methods  of  Chinese 

official  control.  The  subsequent  history  of  the 

syndicate  was  one  of  consistent  disappoint- 
ments, largely  arising  from  the  unfriendliness 

of  the  various  branches  of  the  Government  and 

of  the  people  themselves. 
In  earlier  issues  of  the  Magazine,  we  have 

published  a  number  of  informative  articles  on 

mining  operations  and  possibilities  in  the  pro- 
vinces adjoining  Yunnan,  and  it  is  convenient 

to  give  references  to  these  as  they  may  be  read 
to  advantage  in  association  with  Dr.  Coggin 

Brown's  article  on  Yunnan.  Mr.  H.  W.  L. 
Way  wrote  in  the  issue  of  July,  1916,  on  the 
mineral  resources  of  Sze-Chuan,  and  in  No- 

vember of  that  year  Mr.  J.  A.  T.  Robertson 
gave  an  account  of  his  journey  through  the 
same  region.  In  the  issue  of  September,  1915, 
Mr.  Gilmour  E.  Brown  told  of  the  tin  deposits 
in  Hunan,  and  in  February,  1917,  Messrs.  A. 
S.  Wheler  and  S.  Y.  Li  described  zinc-lead 
mmes  in  the  same  province.  This  list  of  recent 

literature  would  not  be  complete  without  refer- 

ence to  Mr.  W.  F.  Collins's  paper  on  the  tin 
mines  of  Yunnan,  read  before  the  Institution 
of  Mining  and  Metallurgy  m  December,  1909, 
and  quoted  at  some  length  in  the  Magazine 
for  January,  1910.  The  impression  received 
by  reading  these  articles,  and  from  current 
news  continually  arriving,  is  that  more  facili- 

ties are  now  being  given  to  foreigners  for  the 
examination  and  exploitation  of  mineral  de- 

posits. Thus  it  may  be  hoped  that  Dr.  Coggin 

l'3rown's  communication  will  prove  to  be  of 
practical  value  to  the  mining  profession. 



REVIEW  OF  MINING 
Introductory. — We  have  been  in  the  grip 

of  the  coal  strike  during  the  past  month,  and 
business  of  all  kinds  has  been  greatly  restricted 

in  consequence.  The  United  States  presi- 
dential election  has  cleared  the  political  posi- 

tion there,  and  with  a  President,  Senate,  and 
House  of  Representatives  all  on  the  republican 

side,  it  is  probable  that  the  country's  policy 
will  be  clearly  defined.  News  from  Broken 
Hill  is  much  more  encouraging  ;  the  men  have 

accepted  Mr.  Justice  Edmunds'  award,  and 
work  will  probably  be  started  again  before  the 
end  of  this  month.  In  the  metal  market  copper, 
tin,  and  zinc  have  been  weak,  and  silver  has 
been  erratic,  but  the  price  of  goldhasbeen  going 
up  again,  on  the  renewed  weaknessof  American 
exchange. 

Transvaal. — The  labour  figures  continue 
to  show  a  decrease,  which  is  not  entirely  ex- 

plained by  theseasonalmigration  of  the  natives. 
The  fact  is  that  mining  is  gradually  losing  its 
commanding  position  as  a  factor  in  industry, 
and  none  of  the  steps  taken  during  the  last  few 

years  with  the  object  of  meeting  the  require- 
ments of  the  mines  is  effective  for  long.  Now 

that  the  chairman  of  the  Transvaal  Chamber 

of  Mines  is  an  "  outsider,"  it  is  probable  that 
the  question  of  labour  supply,  as  between  the 
Government  and  the  Chamber,  will  be  treated 

from  a  standpoint  resembling  that  of  the  dis- 
posal of  gold-mining  lands,  especially  seeing 

that  these  two  problems  have  an  important 
point  in  common. 

Another  Phthisis  Committee  has  been  ap- 
pointed by  the  Union  Government  for  the 

purpose  of  considering  the  necessity  for  further 
steps  to  be  taken  for  the  prevention  of  the 
disease, and  also  to  discuss  insurance  problems, 
and  the  extension  of  the  present  law  to  other 
mines  and  trades. 

The  south  shaft  at  the  New  State  Areas  pro- 
perty reached  the  reef  at  a  depth  of  3,676  ft. 

Twelve  sections  taken  over  the  whole  of  the 

shaft  gave  an  average  assay-value  of  89'8  dwt. 
over  18"9  in.  This  is  a  result  in  appropriate 
keeping  with  the  property's  nickname.  The 

Jewel  Box." Recent  developments  at  Geduld  have  given 
excellent  results.  In  the  east  drive  on  the 
seventh  level  from  No.  3  incline,  toward  the 
site  of  the  new  shaft,  and  in  rises  and  winzes 
from  this  level,  64%  of  the  2,820  ft.  sampled 

has  proved  payable,  the  average  assay-value 

being  17'6  dwt.  over  a  stoping  width  of  66  in. 
The  end  of  this  rich  shoot. is  not  yet  in  sight. 

Another  serious  fall  of  ground  has  taken  place 
at  Village  Main  Reef,  with  the  result  that  the 
mine  is  to  be  finally  closed.  The  fall  extended 
for  600  ft.  on  the  15th  level, and  it  cut  off  access 
to  the  leased  area  where  most  of  the  work  has 

been  done  lately.  Though  regular  mining  is 
suspended,  it  is  likely  that  some  of  the  richer 
remaining  ore  will  be  removed  in  order  to  cover 
the  cost  of  withdrawal  and  closing  down. 

The  directors  of  Modderfontein  East  are 

taking  steps  to  secure  the  subscription  of  suffi- 
cient funds  to  provide  a  milling  plant,  and  a 

meeting  of  shareholders  is  called  for  Decem- 
ber, at  which  powers  will  be  sought  to  issue 

the  necessary  shares  without  delay.  There  are 
183,706  shares  available  for  this  purpose,  but 
it  is  not  yet  decided  as  to  the  price  of  issue.  It 
will  be  remembered  that  the  company  is  at 

present  using  the  Kleinfontein  company's 
Apex  plant,  and  is  sending  the  ore  seven  miles 
by  rail.  It  is  believed  that  the  company  is 
intending  to  buy  the  plant  of  the  Simmer 

Deep  and  Jupiter  companies,  which  have  re- 
cently suspended  operations. 

The  African  Platinum  Mines,  Ltd.,  is  the 
name  of  a  company  formed  to  operate  in  the 
Engcobo  district,  where  platinum  has  been 
found  in  iron  ore.  As  there  is  considerable 
doubt  as  to  the  nature  of  the  occurrence,  the 

company  is  undertaking  extensive  research 
work  in  connection  with  the  ore  and  its  con- 
stituents. 

Elsewhere  in  this  issue  details  are  given 

of  the  oil-shale  deposits  at  Wakkerstroom. 
Cable  reports  announce  favourable  results  from 
bulk  tests  in  Scotland, 'and  in  all  probability 
the  Government  will  build  a  spur  line  to  the 

properties. Rhodesia. — The  British  South  Africa  Co. 

has  not  yet  received  the  judgment  with  re- 
gard to  reimbursement  by  the  Government 

of  the  expenditure  incurred  by  the  company  in 
administrative  work.  The  delay  is  due  solely 
to  the  action  of  the  Government  in  seeking  new 
evidence.  Under  the  auspices  of  the  company 
the  Rhodesia  Railways  and  Rhodesia  Trust 
are  about  to  raise  new  capital  to  the  extent  of 

^1,500,000  in  the  shape  of  notes,  for  the  pur- 
pose of  improving  the  rail-bed  and  pro\iding 

additional  rolhng  stock. 
It  is  announced  that  in  all  probability  the 

Cam  and  Motor  Company  will  require  further 
funds  for  the  completion  of  the  development 
and  reorganization  scheme,  in  addition  to  those 

supplied  by  the  reconstruction  last  year.     The 
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264 THE    MINING    MAGAZINE 

money  is  to  be  provided  by  Sir  Abe  Bailey  or 
one  of  his  companies,  and  shareholders  will  not 
be  called  upon  to  contribute  again, 

Kenya  Territory. —  The  progress  of  the 
Magadi  Soda  enterprise  is  still  blocked  by  many 
adverse  conditions.  It  is  difficult  to  get  de- 

livery of  necessary  plant,  and  the  works  near 
Manchester  are  still  in  the  hands  of  the  Minis- 

try of  Munitions.  The  caustic  soda  plant  at 
Calcutta  is  steadily  producing,  but  is  not  yet 
working  to  full  capacity. 

Nigeria. — Owing  to  labour  shortage  and 
railway  congestion,  the  output  of  tin  concen- 

trate at  the  various  properties  of  the  Rayfield 
company  has  been  seriously  restricted  recently. 

During  1919  the  output  was  623  tons,  as  com- 
pared with  678  tons  during  1918,  while  for  the 

first  eight  months  of  the  current  year  the  figure 
was  only  285  tons.  Mr.  John  M.  lies,  the 
general  manager,  reports  that,  unless  something 
unexpected  happens,  the  position  will  return  to 
normal  before  the  end  of  the  year.  Owing  to 
the  temporarily  adverse  position,  the  balance 
of  profit  for  the  year  1919,  amounting  to 

^26,407,  is  being  kept  in  hand.  The  develop- 
ments have  been  good  of  late,  exceptionally 

rich  deposits  having  been  found  on  the  Shen 
River,  Central  Shen,  and  Old  Shen  properties. 

The  outlook  for  the  future  is  highly  satisfac- 
tory from  this  point  of  view. 

The  Ropp  Tin  Company  reports  an  output  of 
168  tons  of  tin  concentrate  for  October.  This 

is  by  far  the  largest  monthly  output  ever  re- 
corded by  a  Nigerian  company. 

The  offer  of  Levers  to  purchase  the  share 
control  of  the  African  and  Eastern  Trade  Cor- 

poration has  been  accepted  by  the  sharehold- 
ers, though  considerable  opposition  had  arisen 

in  various  quarters. 

With  the  object  of  economizing  in  admin- 
istration and  using  labour  to  the  best  advan- 

tage, it  has  been  decided  to  amalgamate  the 
Jemaa  Exploration,  the  Keffi  Tin,  and  the 
Toro  Tin  companies.  The  new  company  is 
called  the  Keffi  Consolidated. 

Australia. — News  is  to  hand  to  the  effect 
that  the  Broken  Hill  mines  are  to  be  re-start- 

ed, as  the  men  have  agreed  to  accept  the  terms 

of  Mr.  Justice  Edmunds'  award. 
The  gold  producers  in  Australia  have  been 

reaping  the  advantage  of  the  premium  by  sell- 
ing their  produce  to  the  East.  More  recently 

negotiations  have  been  concluded  wherebygold 
is  to  be  sold  in  New  York,  the  amount  con- 

tracted for  being  164,700  oz.  at  the  price  of 
96s.  8d.  per  ounce. 

The  Mount  Boppy  gold  mine  in  New  South 
Wales  was  the  victim  of  drought  for  three 

years  until  July  last.  Eighteen  months  ago  the 
financial  position  was  rendered  so  serious  by 
the  enforced  idleness  that  the  company  was  re- 

constructed, funds  to  the  extent  of  ̂ 22,000  be- 
ing thereby  provided.  From  July  to  Decem- 
ber, 1919,  the  milling  plant  ran  for  less  than 

half  the  time,  and  for  the  next  six  months  work 

was  intermittent.  In  July  of  this  year  con- 
ditions improved,  and  in  September  the  outlook 

became  normal  once  more.  During  the  period 
of  inaction  very  little  development  was  done. 
The  reserve  is  reported  at  165,714  tons.  Dur- 

ing the  year  ended  June  30  last,  the  mill  ran 
109  days,  and  treated  17,464  tons  for  a  yield  of 
gold  selling  for  £25fi2d>.  The  working  cost 
was  ̂ 38,849. 
The  Queensland  Government  announces 

that  it  has  decided  to  exercise  its  option  for  the 
purchase  of  the  Yampi  Sound  iron  ore  deposits. 

These  deposits  were  described  in  last  month's issue  of  the  Magazine. 
The  Imperial  Mineral  Resources  Bureau 

has  issued  a  statement  relating  to  a  cobalt  de- 
posit 19  miles  southof  Selwyn,  inthe  Cloncurry 

district  of  Queensland.  The  chief  ore-mineral 
is  cobaltite,  averaging  33%  of  cobalt  and  40% 
of  arsenic.  A  considerableamount  of  develop- 

ment has  been  done  on  the  lode,  and  ore  has 
been  raised  to  the  surface,  averaging  10  to  25% 
cobalt.  It  is  not  stated  whether  this  ore  is  be- 

ing marketed  or  not :  probably  an  outlet  is 
being  sought. 

India. — The  Nundydroog  company  is  to  be 
reconstructed,  and  new  capital  raised,  in  order 
that  development  shall  be  continued  at  depth. 

The  present  equipment  is  only  capable  of  deal- 
ing with  operations  to  4,000  ft.  in  depth  on  the 

incline.  In  order  to  provide  facilities  for 

deeper  working,  a  circular  shaft  was  com- 
menced some  time  ago,  and  it  still  requires  to 

be  finished.  Mr.  C.  H.  Richards,  the  super- 
intendent, mentions  the  necessity  of  sinking 

two  other  vertical  shafts.  Before  these  three 
shafts  come  into  operation,  development  below 
4,000  ft.  will  be  done  by  means  of  main  winzes. 
The  directors  ask  for  ̂ 170,000,  and  the  pro- 

posal is  to  reconstruct  the  company  with  a  lia- 
bility of  6s.  per  10s.  share.  The  developments 

in  depth  are  sufficiently  good  to  warrant  the 
expectation  that  the  mine  will  continue  to  yield 
profitable  ore.  The  Ooregum,  to  the  south, 
contains  profitable  ore  at  a  considerablygreater 
depth,  and  recently  the  Balaghat,  to  the  north, 

has  developed  rich  ore  in  depth  near  the  Nundy- 
droog boundary. 

The  yearly  report  of  the  North  Anantapur 
gold  mine  shows  that  the  directors  and  mana- 

gers have  little  hope  of  further  discoveries  of 
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payable  ore,  and  the  operations  will  not  be 
continued  much  longer.  As  regards  other 
properties,  the  first  copper  prospect  examined 
has  proved  disappointing,  but  another,  also  in 
Chota  Nagpur,  is  affording  much  better  hopes 
of  success. 

Siatn. — The  dredging  property  of  the  Re- 
nong  Dredging  Company  on  the  western  coast 
of  Siam  will  be  exhausted  in  two  or  three  years. 
No,  1  dredge  has  sufficient  ground  to  keep  it 
employed  for  two  years  and  No.  3  for  about 
four  years.  No.  2  dredge  has  already  been 
transferred  to  the  new  property  at  Rasa,  in 
Selangor,  and  will  commence  operations  there 
by  the  end  of  the  current  year.  Nos.  1  and  3  will 
follow  it  when  their  work  is  completed  at  Re- 
nong.  Some  particulars  of  the  Rasa  property 
were  given  in  the  February  issue. 

Cornwall. — The  position  of  the  Cornish  tin 
mines  gives  rise  to  much  anxiety.  The  coal 
strike  has  come  at  an  inopportune  moment,  and 
will  probably  be  the  proverbial  last  straw  that 

breaks  the  camel's  back.  It  will  hardly  be 
possible  to  continue  mining  at  Dolcoath,  and 
the  future  of  the  mine  depends  on  the  plan  for 

lateral  exploration,  whichhasbeenheld  in  abey- 
ance by  the  uncertainty  of  the  position.  Gren- 

ville  is  cleaning  up  and  will  be  closed  shortly. 
Tincroft  is  in  a  critical  position,  but  it  may  be 
saved  by  the  courageous  action  of  the  men, 
who  are  willing  to  forgo  some  of  their  money 
so  that  it  may  be  used  for  the  purposes  of  the 
mine.  The  stream  of  emigration  from  Corn- 

wall is  a  feature  of  the  times,  and  the  certainty 

of  employment  in  the  United  States  and  On- 
tario will  continue  to  offer  the  inducement. 

1 1  will  be  noticed,  in  the  statistics  pages,  that 

East  Pool  put  in  appearance  at  the  Tin  Ticket- 
ings  on  October  18.  The  reason  for  this  was 

that  the  private  contract  had  expired  the  fort- 
night before,  and  that  the  smelting  firm  was 

disinclined  to  take  any  more  supplies  pending 
the  settlement  of  the  coal  strike.  The  com- 

pany has  since  arranged  another  contract,  this 
time  with  the  Penpoll  Tin  Smelting  Co.,  and 
is  delivering  to  the  smelter  situated  on  one  of 
the  arms  of  Falmouth  harbour. 

In  a  Letter  to  the  Editor,  printed  on  page 
296,  Mr.  E.  Homersham  comments  on  our 

Camborne  correspondent's  reference,  in  the 
October  issue,  to  the  acquirement  of  Wheal 
Busy  mine  by  the  Killifreth  company.  Our 
correspondent,  in  urging  that  the  capitalization 
of  the  company  was  too  high,  called  the  Wheal 
Busy  a  waterlogged  mine.  Mr.  Homersham 
draws  attention  to  the  fact  that  there  are  large 
bodies  of  payable  arsenical  tin  ore  above  adit. 
Mr.  Josiah  Paull,  in  making  a  report  on  the 

mine  to  the  company,  made  the  same  state- 
ment, remarking  that  satisfactory  profits  could 

be  earned  from  this  ore.  It  is  known  that  ore 

richer  in  arsenic  is  in  place  below  water-level. 
As  there  are  pumps  available  for  dealing  with 
the  water,  access  to  the  richer  ore  should  be 
gained  in  due  course.  Our  correspondent  did 
not  make  mention  of  the  whole  of  the  above 

facts,  so  that  probably  his  criticism  created  a 
wrong  impression  as  to  the  exact  position. 

The  Calloose  company  has  been  in  court  on 
two  separate  occasions  during  the  past  month. 
In  the  first  case,  certain  shareholders  petitioned 
successfully  for  the  removal  of  their  names 
from  the  register.  The  effect  of  this  judgment 
of  the  court  is  that  these  shareholders  will  be- 

come creditors  in  case thecompanyis  woundup. 
In  the  second  case,  the  Naraguta  (Nigeria) 
Tin  Mines,  Ltd.,  petitioned  for  the  compulsory 
winding  up  of  the  company.  The  Naraguta 

company  had  comparatively  recently  under- 
taken to  supply  additional  capital  for  the  de- 

velopment of  the  properties,  but  had  since  come 
to  the  conclusion  that  the  properties  are  value- 

less. Counsel  for  Mr.  A.  F.  Calvert,  the 

original  vendor,  offered  on  his  client's  behalf 
to  present  the  company  with  additional  pro- 

perties and  to  raise  sufficient  working  capital. 
The  petition  was  accordingly  adjourned,  in 
order  that  shareholders  should  have  time  to 

consider  this  proposal.  They  will  probably 
now  have  sufficient  experience  in  these  matters 

to  induce  them  to  examine  the  reports  on  min- 
ing properties  a  little  more  closely  than  they 

did  when  the  prospectus  was  published. 
Devon. —  Last  month  it  was  recorded  that 

the  property  of  the  China  Clay  Corporation  at 
Redlake  and  Ivybridge  was  being  sold  by  auc- 

tion by  order  of  the  Court.  It  is  now  reported 
that  the  chairman  of  the  company,  Mr.  Mallaby 
Deeley,  purchased  the  property.  Hopes  are 
expressed  locally  that  the  company  will  not 
be  resuscitated  until  a  china-clay  engineer  has 
reported  on  the  real  value  of  the  deposits. 

English  Oil -Shales. — The  directors  of 
English  Oilfields,  Ltd.,  which  is  developing 
the  oil-shale  deposits  in  west  Norfolk,  have 
issued  a  lengthy  report  by  the  geologist  and 
chemists  as  to  the  progress  of  the  work.  It  is 

stated  that  the  shale  is  to  be  attacked  by  open- 
cut  and  steam  shovels  instead  of  by  under- 

ground mining,  and  that  Mr.  John  Black  has 
devised  a  retort  suited  for  the  distilling  opera- 

tion. We  still  wait,  however,  for  a  report  by 

an  oil  engineer  of  recognized  standing  with  re- 
gard to  llie  tout-ensemble  of  the  scheme. 

Canada. —  Reports  are  to  hand  of  the  dis- 
covery of  a  strong  oil  flow  at  Fort  Norman, 
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near  Great  Bear  Lake,  by  engineers  on  the 
staff  of  the  Imperial  Oil  Company.  As  the  well 
is  a  thousand  miles  from  anywhere  and  is  situ- 

ated near  the  Arctic  Circle,  it  is  clear  that  trans- 
port is  a  serious  factor  in  the  case. 

United  States. — The  Alaska  Treadwell 
group  of  companies  have  options  on  properties 
situated  on  a  tributary  of  the  Kuskokwim,  a 
river  which  flows  into  the  Bering  Sea  at  a  point 
south  of  the  mouth  of  the  Yukon.  The  ore  is 
valuable  chiefly  for  its  gold,  averaging  as  much 
as  $30  per  ton,  but  it  also  carries  a  few  ounces 
of  silver,  and  some  of  it  contains  copper. 

The  .A-naconda  company  has  recently  be- 
come a  lead  producer,  one  of  the  old  blast-fur- 
naces having  been  altered  so  as  to  treat  the 

leady  residues  from  the  electrolytic  zinc  plant. 
Mexico. — Further  cables  from  the  Esper- 

anza  with  regard  to  the  discoveries  on  No.  5 
level  show  that  though  the  ore  has  been  found 
again,  the  assays  are  not  of  the  spectacular 
nature  of  those  recorded  last  month.  The  re- 

sults are,  however,  encouraging,  particularly 
in  a  rise,  where  the  ore  averages  4  oz.  gold  and 
196  oz.  silver  per  ton  over  a  width  of  19  inches. 
At  the  adjoining  Mexico  property,  a  rich  strike 
is  recorded  on  the  11th  level  in  the  Nolan 
claim.  Here  the  ore  for  120  ft.  averages  25  oz. 
gold  and  600  oz.  silver  per  ton  over  a  width  of 
12  to  18  inches. 

Colombia.— The  capital  of  the  Colombian 
Mining  &  Exploration  Company  has  been  in- 

creased to  ;^1,000,000  by  the  creation  of 
450,000  new  shares  of  £l  each,  and  the  de- 

velopment of  the  oil  and  gold  properties  is  to 
be  actively  prosecuted.  The  subscribers  of 
the  new  capital  are  taking  control.  Mr.  John 
Morgan,  who  was  well  known  at  Kalgoorlie, 
has  been  appointed  as  consulting  engineer. 
His  services  will  be  of  great  value  in  connec- 

tion with  the  treatment  of  the  troublesome  ore 

at  Marmato.  The  oil  properties  under  the  con- 
trol of  the  company  are  now  on  offer  to  one  of 

the  big  oil  groups. 
Siberia. — The  Lena  Goldfields,  Ltd.,  has 

bought  a  45%  interest  in  the  Altai  Mines,  Ltd., 
a  local  company  owning  lead,  zinc,  and  copper 
deposits  in  the  Altai  district..  The  total  ore 

reserve,  consisting  chiefly  of  lead  and  zinc  sul- 
phides, with  precious  metal  contents,  at  three 

of  the  properties,  the  Zyrianovsk,  Byelousovsk, 
and  Bereosovsk,  is  estimated  at  3,000,000  tons. 
At  the  Lazoursky  mine,  large  bodies  of  ore 
averaging  5%  copper  over  an  average  width  of 
5  ft.  have  been  indicated  by  diamond-drilling. 
Messrs.  A.  Gernet  and  Norman  C.  Stines  have 
reported  on  these  properties. 

TheOrsk  Goldfields,  Ltd.,  has  issued  acircu- 

lar  giving  an  account  of  the  events  which  led 
up  to  the  Bolshevik  attack  on  the  property,  and 
of  the  experiences  of  the  manager,  Mr.  G.  S. 

Dyer.  It  appears  that,  on  his  way  from  Nicol- 
aievsk  to  the  dredging  ground,  Mr.  Dyer  was 

caught  by  the  "  Reds,"  who  took  possession  of 
the  property,  and  nationalized  it,  appointing  a 
committee  of  three  to  act  as  managers  over 
Mr.  Dyer  and  the  staff.  This  state  of  things 
continued  for  some  months,  but  no  proper  min- 

ing could  be  done,  so  Mr.  Dyer  accordingly 
exerted  every  endeavour  to  withdraw  the  staff 
and  get  away.  Eventually  by  a  clever  ruse  he 

got  permission  to  go  to  the  Chinese  Consu- 
late at  Nicolaievsk.  He  there  obtained  the 

assistance  of  Chinese  gunboats,  and  proceeded 
to  the  mine  by  way  of  the  Amur  river.  He 
was  successful  in  rescuing  the  staff,  but  was 
not  able  to  arrange  for  military  protection  of 
the  property.  The  Bolshevnks  in  exasperation 

thereupon  destroyed  the  whole  of  the  company's 
property,  as  was  recorded  in  July  last. 

The  Revenue  authorities  have  withdrawn 
their  claim  for  a  big  sum  on  account  of  excess 

profits  duty  from  the  Russo-Asiatic  Corpora- 
tion, so  that  liquidation  can  now  proceed.  This 

victory  of  business  over  bureaucracy  is  largely 
due  to  the  persistence  and  sagacity  of  Mr.  J. 

P.  B.  Webster,  the  London  manager  and  secre- 
tary of  the  corporation. 

Spain. — The  position  at  Rio  Tintocontinues 
much  the  same.  The  Spanish  Government 
officials  are  doing  their  utmost  to  bring  about 
a  settlement.  Some  of  the  men  have  gone 
back  to  work.  Many  who  have  the  means  are 
emigrating  to  America. 

Portugal.— A  company  has  been  formed, 
called  the  Ervedosa  Tin  Mines,  Limited,  for 
the  purpose  of  acquiring  the  property  of  a 
French  company  of  similar  name,  situated  on 
the  river  Tuella,  near  the  town  of  Mirandella. 
Directors  of  Cooksons  and  of  the  Eastern 

Smelting  Company  are  on  the  board,  and  a  re- 
port has  been  made  by  Mr.  Josiah  PauU.  The 

ore-bodies  are  large  and  of  low  grade,  averag- 

ing 0'7  to  1%  of  tin,  of  which  70%  is  recover- 
able. The  ore  can  be  worked  by  quarry,  so 

that  there  are  no  pumping  or  hoisting  charges. 

Spitsbergen. — The  bid  for  the  property  of 
the  Northern  Exploration  Company,  mentioned 
last  month,  came  from  a  Swedish  group,  which 
is  supposed  to  have  German  backing.  The 
Foreign  Office  intimated  to  the  company 
that  such  a  deal  would  be  to  the  detriment 

of  Norway,  to  whom  the  sovereignty  of  Spits- 
bergen was  granted  recently,  so  the  company 

is  once  more  left  to  its  own  resources  in  the 
matter  of  raising  further  capital. 



THE   MINES  AND   MINERALS  OF  YUNNAN 
SOUTH  CHINA. 

By  J.  COGGIN  BROWN,  O.B.E.,  D.Sc.  M.Inst.M.M.,  F.G.S. 
Geological  Survey  of  India. 

The  author  gives  a  description  of  the   mineral   resources  of  Yunnan,  the  most  south- 
westerly of  the  Chinese  Provinces,  adjoining  Burma  and  Tongking. 

Introduction. — Yunnan  is  the  most 
south-westerly  of  the  provinces  of  China.  It 
has  an  area  of  about  150,000  square  miles  and 
a  population  of  approximately  eleven  millions, 
of  whom  roughly  one-third  are  Chinese.  On 
the  west  it  is  bounded  by  Burma,  Assam,  and 

Tibet,  on  the  north  by  Ssu-ch'uan,  on  the  east 
by  Kuei-chou  and  Kuang-hsi,  and  on  the  south 
by  Tongking.  Apart  from  its  size,  population, 
and  the  political  significance  of  its  frontiers, 
marching  as  they  do  for  hundreds  of  miles  with 
both  British  and  French  possessions  in  Asia, 

Yunnan  is  important  as  the  connecting  link  be- 
tween Burma  and  the  valley  of  the  Yang-tze. 

If  India  and  China  are  ever  connected  by  a 
railway,  the  line  must  pass  through  Yunnan. 
The  province  yields  a  great  variety  of  natural 
products,  and  its  mineral  industry  only  needs 

transport  facilities  and  the  application  of  mod- 
ern knowledge  to  make  it  of  first-rate  import- 

ance. In  the  course  of  my  duties  as  an  officer 
of  the  Geological  Survey  of  India,  I  have  made 

extensive  journeys  throughout  the  country, 
have  studied  its  geological  features,  and  have 

investigated  its  mineral  resources.  I  am  in- 
debted to  the  Editor  of  The  Mining  Maga- 

zine for  the  present  opportunity  of  summariz- 
ing my  official  reports,  and  of  drawing  atten- 
tion to  the  potentialities  of  an  important  though 

comparatively  unknown  land. 
Geography. — Western  Yunnan,  lying  be- 

tween the  Burma  frontier  and  the  Mekong,  is 

occupied  by  the  north  andsouth-running  ranges 
separating  the  upper  valleys  of  the  Irrawaddy, 

Salween,  Mekong,  and  Yang-tze.  In  the  north- 
west these  ranges  attain  heights  of  15,000  to 

20,000  ft.  above  sea  level,  and  the  minimum 
elevation  of  the  rivers  is  about  7,000  ft.  Fur- 

ther south  the  heights  decrease,  and  elevations 

of  5,000  to  7,000  ft.  prevail  in  the  Mekong  ran- 
ges, the  river  itself  being  nearer  2,000  ft.  Cen- 
tral Yunnan  is  built  up  of  a  series  of  ridges 

forming  a  compressed  arc  turned  toward  the 
south,  the  higher  peaks  of  which  are  from  9,000 

Outline  Map  showing  position  of  Yunnan. 
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to  14,000  ft.  above  the  sea.  The  drainage  flows 
into  the  Mekong  and  Red  Rivers  on  the  south, 

and  into  the  Yang-tze  on  the  north,  often 
through  deeply-dissected  gorges.  In  Eastern 
Yunnan  a  series  of  irregular  mountain  chains 
trend  north-north  east  and  south-south-west. 
Toward  the  north,  heights  of  8,000  to  11, 000  ft. 
are  reached.  Further  south  in  the  region  of  the 
lakes,  ridges  of  6,000  to  8,000  ft.  are  the  rule. 
Characteristic  of  Yunnan  are  its  fertile  plains, 
small,  flat-bottomed  valleys  lying  among  the 
mountains.  They  occupy  about  one-fifteenth 
of  the  total  area  and  support  one  third  of  its 
population.  Practically  all  the  walled  cities  are 
built  on  such  sites  atelevationsof  5,000or  6,000 
ft.,  with  the  ranges  rising  3,000  or  4,000  ft.  above 
them. 
Internal  ComxMUNICATIONs.  —  Yunnan 

suffers  from  lack  of  efficient  waysof  transporta- 
tion. Though  some  of  the  greater  rivers  of  the 

earth  traverse  it,  they  are  of  no  practical  ser- 
vice for  boat  transport.  They  flow  swiftly  in 

rocky  channels,  liable  to  seasonal  floods  and  of- 
ten at  the  bottom  of  precipitous  caiions.  Wheel- 
ed traffic  is  non-existent,  and  goods  are  carried 

by  pack  mules,  or,  rriore  rarely,  by  bullock 
trains  and  porters.  The  roads  of  Western 
China  have  been  abused  by  every  traveller  from 

Marco  Polo  onward.  Zigzagging  upthemoun- 
tain  sides  and  wandering  over  the  plains,  these 

pavedroadsextendforthousandsof  miles.  Skil- 
ful engineering  feats  for  the  period  in  which 

they  were  made,  the  physical  character  of  the 
country  and  the  inertia  of  its  Administration 

are  jointly  responsible  for  their  condition  to- 

day. "  Good  for  ten  years  and  bad  for  a  thou- 
sand"is  an  appropriate  Chinese  maxim  regard- 

ing them. 
Trade  Routes. — There  are  four  great  ar- 

teries of  communication  between  Yunnan  and 

the  outside  world.    These  are  the  following  : 
(1.)  The  Bhamo-Teng-yiieh  route,  which  is 

the  main  trade  road  connecting  Bhamo  wiih 

Teng-yiieh,  Tali  Fu,  and  Yunnan  Fu,  the  capi- 
tal of  the  province. 

(2.)  The  Tongking-Yunnan  railway,  which 
starts  at  Haiphong  on  the  Gulf  of  Tongking, 
runs  to  Lao-kai  on  the  frontier,  and  thence  to 
Yunnan  Fu. 

(3.)  The  Yang-tze  route,  which  passes 
through  the  heart  of  China.  Steamers  can  as- 

cend to  I-chang,  and  thence  junks  proceed  to 

Sui  Fu  in  Ssu-ch'uan,  only  one  stage  by  road 
from  the  Yunnan  boundary.  The  Yunnan  por- 

tion of  this  route  claims  the  distinction  of  be- 
ing the  most  difficult  and  most  inhospitable  of 

any  of  the  main  roads  of  Western  China. 

(4.)  The  West  River  route,  which  leads  up 

the  West  River  from  Canton,  through  Kuang- 
tung  and  Kuang-hsi  to  the  borders  of  Yunnan. 

Boats  can  ascend  to  Pai-se  T'ing,  one  day's march  from  the  Yunnan  border. 

Other  roads  enter  the  province,  but  they  are 
not  to  be  compared  in  importance  with  those 
mentioned. 

Previous  Writers. — In  the  account  of 

Doudart  de  Lagree's  journey  through  Indo- 
China  in  1866  1868,  B.  Joubert  has  given  some 
account  of  the  geology  of  the  parts  of  Yunnan 

crossed  by  the  expedition.  ("Voyage  d'Explo- 
ration  en  Indo-Chine,"  vol.  2,  pp.  173-264. Paris,  1873.) 

A  Chinese  work  by  Ou-ki  tche,  at  one  time 
Viceroy  of  Yunnan,  and  Hu-kin-sen,  Prefect 
of  the  city  of  Tung-chuan  Fu,  was  written  in 

1850.  It  is  entitled  "  Tien  nan  kouang  tchang 
tou'lou,"  and  deals  with  the  production  of  met- 

als in  Yunnan  and  the  means  employed  by  the 
Chinese  for  their  extraction  and  treatment.  A 

translation  of  this  important  work  into  French 
has  been  made  by  a  Chinese  scholar  named  Ko, 
and  it  appears  in  the  account  of  Doudart  de 

Lagree's  mission  mentioned  above. 
Rocher  in  1880  gave  some  account  of  the 

mines  of  the  province  and  Chinese  metal- 
lurgical methods  of  the  early  seventies.  (  La 

Province  Chinoise  du  Yunnan,"  2  vols.  Paris, 1880.) 

Von  Loczy,  a  geologist  attached  to  Count 

Szechenyi's  Chinese  expedition,  made  a  rapid 
traverse  through  a  portion  of  Yunnan  in  1879. 

His  work  was  purely  geological.  ("  Die  Wis- 
senschaftlichen  Ergebnisse  der  Reise  des  Gra- 

fen  Bela  Szechenyi  in  Ost-Asien,"  Vienna, 1892.) 

Duclos  accompanied  the  Lyons  Mission  in 

various  parts  of  China  during  the  years  1895- 
1897,  and  has  published  a  report  on  the  mines 
and  metallurgical  industries  of  Yunnan,  Kuei- 

chou,  and  Ssu-ch'uan.  ("  La  Mission  Lyon- 
naise  d'Exploration  Commerciale  en  Chine," 
Lyons,  1898,  pp.  283-314.) 

Leclfere,  Ingenieur  en  chef  des  Mines, "act- 
ing in  touch  with  the  mission  under  Guillemoto 

which  had  for  its  object  the  question  of  the  ex- 
tension of  the  railways  of  IndoChina  into 

China  proper,  made  extensive  traverses  in  the 
provinces  of  Yunnan,  Kuei-chou,  and  Kuang- 

hsi  about  1898.  ("  Etude  Geologique  et  Min- 
iere  des  Provinces  Chinoises  Voisines  du  Ton- 

kin," Annates  des  Mines,  vol.  xx.,  1901,  pp. 
287-492.)  ^^ 

Monod,  "  Chef  adjoint  de  service  geologique 
de  la  colonie,"  also  toured  in  Yunnan  about 

the, same  time  as  Leclfere.  ("Contribution  a 
r  Etude  Geologique  de  la  Chine  Meridionale," 
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Bull.  Econ.  Ind.  Chine,  vol.  xxxiii.,  1898.) 
Logan  Jack  has  published  an  account  of  his 

travels  through  China  to  Burma  while  escaping 

from  the  Boxer  rising  of  1900.  Dr.  Jack  men- 
tions the  mineral  deposits  he  happened  to  come 

across.  ("The  Back  Blocks  of  China,"  Lon- 
don, 1904.) 

Lantenois,  "  Ingenieur  en  chef  des  Mines  et 
Directeur  du  Service  des  Mines  de  I'lndo- 
Chine,"  undertook  the  investigation  of  the  min- 

eral quest  ions  connected  with  the  definite  choice 
of  a  route  for  the  Tongking- Yunnan  railway 

about  1903.  ("  Resultats  de  la  Mission  Geo- 
logique  et  Miniere  du  Yunnan  Meridional,"  A«- 
nales  des  Mines,  vol.  xi.,  1907,  pp.  298-503.) 

Davies,  author  of  the  most  important  work 

on  Yunnan  which  has  yet  appeared,  has  refer- 
red to  the  mines  seen  by  himself  or  members  of 

his  parties.  ("  Yunnan,  the  Link  between  In- 
dia and  the  Yang-tze,"  Cambridge,  1909.) 
Deprat  and  Mansuy,  members  of  the  French 

Geological  Service  of  Tongking,  surveyed  large 
tracts  of  Eastern  Yunnan  during  the  years 

1909-1911.  ("  Memoires  du  Service  Geolo- 
gique  de  I'lndo-Chine,"  vol.  i.,  pts.  1-3,  1912.) 

The  geological  results  of  my  own  work  have 
been  published  from  time  to  time  in  the  Records 
of  the  Geological  Survey  of  India. 

Geology. — Crystalline  rocks  form  a  zone 
about  70miles wide, stretching  from  the  Burma 
frontier  to  the  Irravvaddy-Salween  divide. 
They  are  probably  a  continuation  of  the  gneiss 
of  the  Northern  Shan  States  and  the  Ruby 
Mines  district  of  Burma.  The  typical  rocks 
are  grey  gneisses  and  schists  of  various  kinds, 
containing  bands  of  crystalline  limestone  and 
intruded  by  granite.  Similar  rocks  occur  in  the 

T'sang  Shan  range  nearTaliFu,  between  Shun- 
ning Fu  and  Mien-ning  T'ing  and  in  the  Yang- 

tze valley  near  its  confluence  with  the  Ya-lung. 
In  the  neighbourhood  of  Ko-chiu  in  south- 

eastern Yunnan,  masses  of  leptynite  are  in- 
truded by  tourmaline  pegmatites  which  have 

yielded  the  well-known  cassiterite  deposits. 
Between  these  basal  crystalline  rocks  and 

the  overlying  Palaeozoic  sediments  there  is  an 
ancient  metamorphosed  series  of  phyllites, 

slates,  and  quartzites  with  subordinate  calca- 
reous bands,  to  which  I  have  given  the  name 

Kao-liang  System. 
Cambrian  fossils  have  been  found  in  slates 

in  Eastern  Yunnan  by  the  French  geologists, 
while  rich  faunas  of  Ordovician  age  and  a  few 
Silurian  graptolites  were  discovered  by  me  in 
the  western  part  of  the  province. 

Limestones  belonging  to  the  Devonian, 
Carboniferous,  and  Permian  systems  occur 
throughout  the  country,  and  indeed  build  up 

the  greater  part  of  eastern  Yunnan.  The  mid- 
dle Carboniferous  attains  an  exceptional  de- 

velopment in  the  east,  where  it  also  carries 
sandy  horizons  with  coal  seams. 

A  well-marked  unconformity  separates  the 
limestones  from  the  Upper  Permian  or  Red 
Beds  Series  which  forms  the  greater  part  of 
Central  Yunnan.  It  consists  of  red  sandstones 

and  red,  purple, and  green  shales  not  unlike  cer- 
tain facies  of  the  Indian  Gondwanas.  The 

lower  beds  of  the  series  contain  thick  bands  of 
rock  salt  and  gypsum. 

Triassic  strata  come  above  the  Red  Beds. 

They  have  been  preserved  in  certain  areas  by 
faulting,  which  has  let  them  down  into  the  older 
rocks.  The  three  great  divisions  of  the  system 

are  well  represented,  especially  in  eastern  Yun- 
nan, and  each  of  them  contains  coal  measures, 

the  most  valuable  being  in  the  Lower  Trias. 
Yunnan  has  probably  been  a  land  area  from 

Upper  Trias  times.  The  only  known  deposits 
of  later  age  are  the  lake  beds  of  the  Tertiary 
period.  Deposition  is  still  in  progress  in  some 
of  these.  They  consist  of  sands,  sand-rock, 
clays,  and  pebble  beds  with  seams  of  lignite  in 

places. Chinese  Mining  Methods.  —  Mining 
and  metallurgy  in  China  must  not  be  regarded 
from  the  standpoint  adopted  when  considering 
these  arts  elsewhere.  Separated  from  the  rest 
of  the  world  throughout  a  very  long  period  of 
isolation,  the  Chinese  have  had  to  evolve  for 

themselves  methods  of  winningand  concentrat- 
ing ores  and  of  smelting  and  refining  the  metals 

from  them.  In  doing  so  they  have  developed 
a  complicated  form  of  mining  administration. 
Modern  indigenous  methods  m  Yunnan  are 
those  of  the  ancestral  Chinese.  Their  theories 

of  ore  deposition  are  purely  magical.  They 
erect  shrines  and  make  appropriate  sacrificesat 
appointed  intervals  to  the  spiritual  patrons  of 
the  mines,  on  the  principle  that  it  does  no  harm 

and  may  do  good  ;  yet  they  are  skilful  prospec- 
tors, capable  miners,  and  resourceful  metal- 

lurgists, but  strictly  limited  by  their  ignorance 
of  effective  means  of  contending  with  the  natu- 
raldifficultieswhich  beset  theminer  constantly. 

Under  the  Manchu  Government  there  was  a 

central  office,  a  kind  of  mining  bureau,  in  Yun- 
nan which  used  to  regulate  affairs  in  which  the 

authorities  took  a  special  interest,  as,  for  ex- 

ample, the  copper  mines.  The  direction  exer- 
cised was  purely  fiscal  and  not  technical  in  any 

way.  Officials  were  deputed  to  each  important 
mining  centre  to  collect  the  various  revenues,  in 
cash  or  in  kind  for  which  each  district  was  as- 

sessed, and  to  forward  them  promptly  to  head- 

quarters. 
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A  small  proportion  of  the  population  undoubt- 
edly regards  mining  as  its  hereditary  occupa- 
tion, and  its  professional  spirit  is  kept  alive  by 

the  various  guilds  and  societies.  But  the  great 
majority  of  the  mining  labour  comes  from  the 
ranks  of  the  agricultural  community.  They  are 
members  of  peasant  families  driven  off  their 
farms  by  overcrowding,  or  some  other  cause, 
or  else  they  are  aborigines  recruited  from  one 
or  other  of  the  numerous  mountain  tribes. 

Every  important  field  draws  its  labour  from  a 

particular  district.  The  Ko-chiu  tin  miners 
come  from  Lin-an  Fu,  Chen-nan  Chou  used  to 
supply  the  BurmaRuby  Mines,  while  Bawdwin 
obtains  its  miners  from  Ho-hsa  and  La-hsa,  or 
the  neighbouring  Chinese  Shan  States.  It  de- 

serves to  be  more  widely  known  what  good  min- 
ing coolies  these  men  make  under  sympathetic 

management. 
The  internal  demand  for  metals  in  Western 

China  has  resulted  in  a  state  of  affairs  which  is 

unparalleled  in  any  other  Eastern  country.  I 
refer  to  the  fact  that  the  greater  portion  of  the 
surface  of  the  land  has  been  prospected.  It  is 

no  exaggeration  to  say  that  to  all  intents  and  pur- 
poses the  deposits  of  metallic  ores,  with  the  ex- 

traction and  uses  of  which  the  Chinese  are  ac- 
quainted, or  which  can  be  successfully  treated 

by  their  methods,  are  known.  In  other  words 
the  engineer  of  the  future,  be  he  European  or 
Chinese,  will  not  be  concerned  so  much  in 
searching  for  new  deposits  as  in  proving  the 
value  of  the  deeper-seated  portions  of  those 
worked  in  the  past. 

Copper. — Copper  is  said  to  have  been 
smelted  in  Yunnan  for  a  thousand  years,  and 
the  province  is  supposed  to  have  supplied  the 
greater  part  of  the  metal  used  in  the  coinage 
of  China.  It  is  certain  that  a  Government 

Department  controlled  all  operations  in  the 
mining,  smelting,  and  marketing  of  copper  for 
centuries.  Under  the  Manchus  all  the  mines 

were  regulated  by  the  authorities  who  granted 
licences  for  mining,  fixed  the  price  of  the  metal 
annually,  and  strictly  supervised  the  industry 
generally. 

A  Chinese  official  work,  written  about  1850, 
enumerated  35  important  copper  mines  as  well 
as  many  smaller  ones.  They  are  classified 
among  13  prefectures  of  the  province,  and 
figures  are  given  showing  the  amount  of  tribute 
copper  which  each  one  was  compelled  to  sup- 

ply free  to  the  Government.  From  it  we  learn 
that  10%  of  the  total  production  was  demanded 
for  the  Pekin  authorities.  The  local  officials 
were  held  responsible  for  this,  and  had  to  make 
good  any  shortage  in  the  amounts  assessed  by 
the  Bureau  of  Mines.     Another  4%  was  taken 

for  provincial  purposes,  and  a  third  tax  of  10% 
was  levied  to  meet  transport  costs  and  road 
maintenance.  No  less  than  24%  of  the  copper 

output  was  thus  requisitioned  by  the  Govern- 
ment. 

This  Chinese  work  became  obsolete  many 
years  ago  owing  to  the  exhaustion  of  some  of 
the  mines  and  the  general  abandonment  of  min- 

ing during  the  Yunnan  rebellion,  which  broke 
out  in  1854  and  was  not  quelled  until  1873. 

In  the  general  devastation  of  the  country  dur- 
ing these  years  the  mining  industry  received  a 

check  from  which  it  has  not  yet  recovered. 
According  to  this  treatise,  about  the  year  1850 
the  contributionsof  metallic  copper  forimperial 
and  provincial  purposes  amounted  to  6,000 
tons.  Too  great  a  reliance  should  not  be  placed 
on  Chinese  statistics  of  this  sort,  but  it  may  be 

asserted  that  copper  mining  was  very  import- 
ant about  the  middle  of  the  18th  century. 

The  French  metallurgist,  Rocher,  travelled 
in  Yunnan  from  1871  to  1873.  From  his  ac- 

counts it  is  gathered  that  after  the  commence- 
ment of  the  civil  war  the  production  of  metals 

fell  to  practically  nothing,  and  that  when  order 

had  been  re-established,  the  Government  hesi- 
tated to  permit  mining  to  be  started  again 

through  fear  of  fresh  disorders.  Rocher  states 

that  the  copper  mines  he  visited  were  the  deep- 
est of  any  he  examined,  and  he  gives  a  descrip- 

tion of  the  methods  adopted  in  smelting. 
Duclos,  who  visited  Yunnan  in  1896,  states 

that  at  that  time  the  annual  production  had 

fallen  from  5,000  tonnes  per  annum  of  the  dec- 
ades before  the  rebellion  to  1,100  tonnes.  He 

gives  a  list  of  mines  from  which  this  output 
was  obtained.  The  most  important  are  in  the 

Tung-ch'uan  Fu  prefecture. 
Leclere,  writing  in  1898,  estimated  the  an- 

nual production  at  the  end  of  the  17th  century 
at  6,000  tonnes,  and  at  the  time  of  his  visit  to 
the  country  at  from  1,000  to  1,500  tonnes  of 
metallic  copper.  Regarding  the  ore  deposits 
he  wrote  that  the  ores  bornite,  covellite,  and 
more  rarely  copper  pyrites  are  found  in  slates 

of  Carboniferous  age,  but  that  such  occur- 
rences are  practically  abandoned.  Layers  of 

cuprite  and  native  copper  intercalated  in  por- 
phyrite  are  very  much  esteemed,  but  the  ab- 

sence of  explosives  often  makes  them  unwork- 
able. Sandstones  impregnated  with  copper 

carbonates  are  said  to  be  found  in  the  Trias. 

The  principal  centres  are  Tung-ch'uan  Fuand 
Wei-hsi  T'ing  in  Kuei-chou.  The  smelters 
will  only  accept  minerals  capable  of  producing 
a  matte  containing  20%  to  30%  of  metallic  cop- 

per. The  ores  are  handpicked  at  the  mines  to 
bring  this  about.     Ores  which  do  not  contain 
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more  than  15%  copper  are  thrown  away  and 
form  dumps  of  considerable  size.  Large  quan- 

tities of  slags  containing  3%  copper  must  exist 
in  the  old  smelting  centres.  These  and  other 
facts  are  held  by  Leclere  to  prove  that  Yunnan 
possesses  considerable  reserves  of  copper-bear- 

ing minerals,  chiefly  in  inaccessible  districts. 
Only  general  conclusions  can,  however,  be 
drawn,  and  a  special  study  of  each  deposit  is 
essential  before  its  value  can  be  determined. 
Copper  Mines  of  North  -  Eastern 

Yunnan. — I  have  not  visited  the  important 
copper-producing  district  of  Tung-ch'uan  Fu. 
The  following  notes  are  from  the  writings  of 
Leclere  (1898)  and  Deprat  (1910). 

The  Lou-pou  mines  are  in  Carboniferous 
porphyries.  One  of  the  flows  contains  a  flat 
band  of  barytes  carrying  native  copper  and  its 
oxides.  Workings  are  started  on  the  flank  of 
a  hill,  at  points  where  the  ore  bearing  layer  is 
thick  enough  to  permit  the  driving  of  a  low 
adit  without  breaking  into  the  igneous  rock. 
Mining  only  commenced  in  1897.  It  is  diffi- 

cult to  arrive  at  any  conclusion  about  the  value 
of  the  deposit  because  the  thin  portions  are  not 
worked.  Masses  of  native  copper  too  large  to 
be  brought  out  of  the  workings  are  left  behind. 
About  100  men  were  employed.  The  picked 
ore  contained  20%  to  40%  of  copper,  and  pro- 

duction was  not  more  than  half  a  tonne  per  day. 
The  prmcipal  copper  deposits  of  the  district 

are  comprised  within  the  Tang-tan  group,  near 
the  village  of  Ta-me-ti.  In  1898  there  were 
four  principal  mines : 

(1)  Sin  chang,  a  little  above  and  to  the  west 

of  Ta-ho.  300  miners  were  formerly  employed 
here,  but  in  1898  work  was  abandoned  owing 
to  the  distance  of  the  mine  from  the  smelters. 

(2)  Pe-si-la,  a  lode  in  the  Carboniferous,  18 
kilometres  west  of  Ta-me-ti.  At  one  time  it 
gave  employment  to  300  men,  but  was  aban- 

doned in  1898  for  the  same  reason  as  in  the 

previous  case.  It  was  managed  by  Japanese 
working  on  European  lines. 

(3)  Lao-sin-chang,  4  kilometres  west  of  Ta- 
me-ti.     Employed  200  men. 

(4)  Lao-chang,  with  Lao-min-tsao  and  Sin- 
min-tsao.  These  are  close  to  Ta-me-ti  and 
found  work  for  1,100  men. 

At  Lao-chang  there  is  a  kind  of  stockwork. 
The  ore  was  originally  copper  pyrites,  but  en- 

tirely altered  to  carbonate  with  concretions  of 

barytes.  The  limestone  massif  is  pierced  by 
more  than  300  workings,  and  drives  up  to  1,500 
metres  in  length  had  been  made  on  the  best 
veins.  Ores  containing  20%  copper  are  ac- 

cepted by  the  smelters,  but  poorer  material  did 
not  pay  for  treatment,  owing  especially  to  the 
5—4 

high  cost  of  the  charcoal  fuel  which  had  to  be 

brought  from  forests  four  days'  journey  away. 
The  ore  from  Laosin-chang  was  almost  en- 

tirely copper  pyrites.  That  from  Pe-si-la  was 
mainly  bornite  with  a  little  covellite.  It  was 
a  difficult  ore  to  smelt  by  the  local  methods. 

The  Japanese  attempted  a  preliminary  roast- 
ing, but  the  scarcity  of  fuel  made  operations 

impossible  and  the  deposit' was  considered  un- 
workable. The  slags  obtamed  by  the  Japan- 

ese only  contained  a  trace  of  copper.  The 
ancient  slags  contained  3%,  but  those  in  the 
vicinity  of  the  smelters  in  1898  had  been  re- 

treated. The  Japanese  worked  8  furnaces,  but 
there  were  others  scattered  about  the  district 
under  the  charge  of  subordinate  Chinese 
officials.  The  total  production  of  Tang-tan 
was  about  500  tonnes  per  annum.  The  crude 

copper  was  sent  to  Tung-ch'uan  Fu  for  refin- 
ing. Part  of  the  finished  product  was  sent  to 

Pekin  and  the  remainder  to  Kong-chan  where 
a  mint  had  been  mstalled.  The  Chinese  officer 
in  charge  of  the  copper  business  of  the  Prefec- 

ture informed  Leclere  that  the  Japanese  had 
spent  a  sum  equivalent  to  four  millions  of  francs 
in  twelve  years  on  the  construction  of  the  smel- 

ter, the  establishment  of  a  number  of  roads, 
and  the  exploitation  of  the  Pe-si-la  deposit. 
The  enterprise  had  not  reached  a  profitable 
stage  when  the  Chinese-Japanese  war  ended 
it.  Copper  manufacture  was  then  started  by 
the  Chinese  authorities  again. 

Twelve  years  later,  in  1910,  Deprat  visited 
the  Lao-chang  region.  He  found  that  of  the 
four  groups  already  mentioned  only  Lao-sin- 
chang  and  Lao-chang  were  being  worked,  the 
others  having  been  abandoned.  The  Lao- 
chang  deposit  is  formed  in  the  fissures  of 
cracked  and  brecciated limestone.  The  original 
pyritic  mineral  had  been  transformed  into  car- 

bonate, as  Leclere  indicated,  with  abundant 
concretions  of  banded  barytes.  The  limestone 
mass  is  riddled  with  innumerable  workings  fol- 

lowing the  lines  of  fracture,  and  the  labour 
force  employed  was  much  the  same  as  before. 
The  output  was  576  tonnes  per  annum,  and  the 
crude  metal  was  still  being  refined  at  Tung- 

ch'uan  Fu  before  shipment  to  Pekin. 
Deprat  refers  to  other  copper- bearing  locali- 

ties in  the  same  district,  two  of  the  more  .im- 

portant being  Lo-suy  where  copper  carbonates 
occur  in  a  thin  lode  traversing  Cambrian  sch- 

ists, and  Mo-lochang  where  chalcopyrite  and 
copper  carbonate  are  disseminated  in  thin  quartz 
veins  cutting  sandstones  and  shales. 

Copper  Deposits  of  Eastern  Yunnan. 

— Numerous  copper  deposits  in  Eastern  Yun- 
nan have  been  described  by  Leclfere,  Lantenois, 
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and  Deprat,  but  none  of  them  appear  to  be  of 

any  great  importance.  According  to  Lanten- 
ois  (1903),  they  are  all  in  more  or  less  direct 
association  with  eruptive  rocks,  such  as  ande- 
sites  and  basalts.  He  distinguished  the  follow- 

ing four  types  : 
(1)  In  contraction  fissures  and  cracks  of  the 

eruptive  rocks. 
(2)  Pocket  deposits  at  the  contacts  of  erup- 

tive rocks  and  limestone. 

(3)  In  irregular  fissures  in  limestone  in  the 
vicinity  of  eruptive  rocks. 

(4)  In  more  or  less  open  fractures  across 
limestone  and  shale. 

At  the  Wei-tou-chan  mine,  10  kilometres 
south  of  Mien-tien,  a  small  town  20  miles  east 
of  Lin-an  Fu,  a  thin  vein  following  an  irregu- 

lar fissure  in  an  eruptive  rock,  carrying  quartz 

rich  in  bornite,  chalcopyrite,  and  pyrite,  is  ex- 
ploited. The  extracted  ore  contained  20%  to 

25%  of  copper.  In  1905  about  70  men  were 
employed  here,  and  the  production  was  60 
tonnes  of  metallic  copper  per  annum. 

TheTien-pao  mine  issituated  near  Pe-tchen, 
which  is  a  few  miles  north-east  of  Hsin-hsing 

Chou,  in  the  Ch'eng-chiang  Fu  prefecture. 
About  1893  it  is  believed  to  have  found  em- 

ployment for  1,000  men  and  to  have  produced 
300  tonnes  of  copper  per  annum.  In  1893, 
however,  owing  to  the  fact  that  mining  had 
become  hindered  by  the  depth  of  the  workings, 
only  40  men  were  employed  and  the  annual 
output  was  not  more  than  30  tonnes.  There 
were  three  interstratified  ore  bands  with  sand- 

stone floors  and  shale  roofs.  The  bands  were 

0'3,  0'5,  and  0"6  metres  in  thickness  re- 
spectively, but  only  one  of  them  was  being 

worked.  The  ore  was  found  in  the  form  of 

balls  rich  in  copper  carbonate.  It  was  hand- 
picked  and  washed,  and  yielded  20%  of  copper 
on  smelting.  Both  Lantenois  and  Deprat 
consider  that  this  deposit  deserves  attention. 

The  mines  in  the  vicinity  of  Lu-nan  Chou 
have  been  abandoned  for  50  or  60  years. 
There  are  indications  of  16  sets  of  old  work- 

ings scattered  around  various  localities,  and  they 
are  either  in  the  eruptive  rock  or  at  its  contact 
with  limestone.  Large  slag  heaps  exist,  but 
they  are  not  held  to  prove  that  the  mines  were 
important. 

At  the  contact  of  the  basalts  and  the  Uralian 

limestone  of  the  Po-hsi  neighbourhood,  small 
fractures  containing  copper  carbonate  have 
been  mined,  but  they  are  of  no  economic  in- 

terest. On  the  Devonian  limestone  plateau, 
between  Lan-nin-tsin  and  Ta-me-ti,  there  are 
numerous  small  prospects  on  nests  of  ore  in 
the  limestone  or  the  eruptive  rock.     They  are 

distributed  in  such  an  irregular  manner  that 

large-scale  operations  are  out  of  the  question. 
Deprat  has  concluded  that  the  copper  de- 

posits of  Eastern  Yunnan,  within  reach  of  the 

Tongking- Yunnan  Fu  railway,  are  not  en- 
couraging, and  that  the  geological  conditions 

are  such  as  to  confirm  unfavourably  the  im- 
pressions furnished  by  the  mines  themselves. 

There  are  copper  ores  in  the  basic  eruptives 
of  the  Permian  and  Moscovian,  but  the  deposits 

are  restricted  and  incapable  of  giving  an  out- 
put of  any  duration  or  size.  Speaking  gener- 

ally, he  believes  that  between  Meng-tzu  and 
Yunnan  Fu  conditions  offer  little  encourage- 

ment ;  the  crushing  and  folding  of  the  rocks  in 
the  Himalayan  movements  almost  completely 
dispel  the  hope  of  finding  large  mineralized 
fractures  in  them. 

Copper  Mines  of  the  Yung-pei  T'ing 
District. — Yungpei  T'ing  lies  seven  days' 
journey  to  the  north-north-east  of  Ta-li  Fu  at 
an  elevation  of  7,300  ft.  above  sea  level  and 

the  mines  lie  to  the  west  of  the  city  in  the  di- 
rection of  the  Yang-tze.  The  river  flows  in  a 

north  and  south  course,  six  or  seven  miles 

further  west,  between  two  well-marked  though 
short  ranges  running'parallel  to  it.  Between 
these  there  is  a  series  of  lower  cross  spurs, 

separating  the  drainages  of  the  smaller  tribu- 

taries. Pao-p'ing-ch'ang  is  situated  almost  on 
the  crest  of  one  of  these,  dividing  the  water- 

sheds of  the  Wu-lang  Ho  and  the  next  stream, 
which  joins  the  Yang-tze  20  or  30  miles  further 
south. 

The  country  is  built  up  mainly  of  limestones 

and  contemporaneous  igneous  strata  of  Permo- 
Carboniferous  age,  the  decomposed  outcrops 
of  the  flows  being  seen  in  the  gullies  where  the 
watercourses  have  removed  the  overburden, 
but,  as  a  rule,  a  red  clayey  soil  covers  the  ground 
and  forms  the  smooth  outlines  of  the  rounded 
mountain  tops.  There  is  a  little  pine  forest, 
but  most  of  the  trees  have  been  cut  down  for 
charcoal  manufacture. 

Pao-p'ing-ch'ang  is  a  typical  Chinese  min- 
ing camp.  The  sides  of  the  valley  are  covered 

with  dumps  and  have  been  dug  up  repeatedly 
in  search  of  ores.  The  entrances  to  the  levels 

are  perched  in  all  kinds  of  places  on  the  steep 
slopes,  the  spoil  heaps  forming  long  glissades 
down  to  the  stream  far  below.  Great  accumu- 

lations of  copper  slags  are  scattered  around. 
The  village  is  small  and  badly  built,  the  water 
supply  is  poor,  and  stores  of  every  kind  have 
to  be  carried  in  from  a  distance. 

The  youngest  rocks  in  the  neighbourhood 
are  the  white  limestones  of  Permian  (?)  age 
which  surmount  the  tops  of  the  hills  to  the 
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Kilns  for  Roasting  Copper  Ores  at  Po-P'ing-Ch'ang. 

Blast-Furnaces  for  Smelting  Copper  Ores  at  Po-P'ing-Ch'ang. 
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north  and  north-west.  The  dark  fossiliferous 
Hmestones  of  the  Permo-Carboniferous  come 
below  them,  and  are  themselves  underlain  by 
a  thick  series  of  shales  and  sandstones  of  vari- 

ous colours.  The  portals  of  the  tunnels  go 
through  theserocks.  In  association  with  them 
is  the  volcanic  series,  made  up  of  lavas,  tuffs, 

and  ash  beds,  with  layers  of  shale  and  grit  be- 
tween them.  The  lavas  are  often  greatly 

altered  at  the  surface,  and  it  is  not  always  easy 
to  distinguish  their  true  characters. 

There  are  very  numerous  old  workings  in 
the  valley,  but  the  deposits  which  were  being 
worked  were  entered  from  both  sides  of  a  spur 
which  cuts  into  and  narrows  the  valley.  The 
mines  are  from  1  to  li  miles  from  the  camp, 
to  which  they  are  joined  by  a  good  mule  track. 
I  inspected  the  workingsentered  from  thesouth 
side.  Theseunderground workings wereof great 
extent.  It  is  quite  impossible  to  describe  them 

in  detail,  forming  as  they  did  a  perfect  laby- 
rinth. Suffice  it  to  say  that  the  actual  working 

had  been  conducted  with  great  skill  and  be- 
tokened considerable  experience.  The  venti- 

lation in  the  main  ways  was  good,  but  in  the 
remoter  parts  of  the  mine  the  air  was  very  foul. 
There  was  not  much  water  except  in  the  lowest 
levels,  and  it  was  raised  to  the  drainage  adits 

by  means  of  bamboo  pumps.  The  general  im- 
pression I  received  was  that  the  mine  was  about 

exhausted  as  far  as  it  was  possible  for  the 
Chinese  to  go  down.  There  was  no  systematic 
plan  of  operation,  and  thin  quartz  stringers 
were  being  followed  in  all  directions.  These 
carried  sulphide  ore  in  the  form  of  erubescite 
with  smaller  quantities  of  chalcopyrite.  Chal- 
cocite,  malachite,  and  azurite  were  also  iden- 

tified. In  one  part  of  the  mine  an  old  stope 
indicated  the  former  presence  of  a  vein  5  or  6  ft. 
thick.  The  miners  confirmed  this  and  said  that 

it  ran  out  10  or  15  years  earlier.  Decomposi- 
tion and  metamorphism  of  the  country  rock  had 

been  profound,  and  it  was  impossible  lo  arrive 
at  any  conclusions  regarding  the  origin  of  the 
ores  during  the  short  time  I  was  permitted  to 
stay  in  the  mine.  I  am  inclined  to  think  that 
the  veins  were  in  very  irregular  fissures  of 
great  variation  in  size,  traversing  shales,  sand- 

stones, and  limestones,  and  also  entering  the 
eruptive  rocks  in  contact  with  them. 

The  ores  are  carried  to  the  surface  in  bas- 
kets by  boys,  and  after  the  large  pieces  have 

been  broken  up,  the  material  goes  to  the  sort- 
ing tables,  each  of  which  finds  employment  for 

8  or  10  women,  who  are  very  skilful  at  the 
work.  The  rich  pieces  were  picked  out  and 
placed  in  baskets  and  the  remainder  went  to 
the  dumps.     The  latter  are  mainly  gangue  and 

low-grade  ores,  disseminated  sulphides  and  car- 
bonates. The  water  percolating  through  the 

dumps  was  of  a  bright  blue  colour,  and  ap- 
peared to  bear  an  appreciable  quantity  of  cop- 

per salts  in  solution. 
The  rich  picked  ores,  consisting  chiefly  of 

erubescite  and  chalcopyrite,  are  carried  down 
to  the  smelters  in  the  village.  There  they  are 
roasted  in  large  quadrangular  kilns  for  three 
days,  with  ironstone,  charcoal,  and  wood.  The 
caked  masses  from  the  kilns  went  into  the 

large  blast-furnaces,  the  smalls  and  dust  were 
washed,  the  heavier  portions  kept  and  smelted 
in  a  special  furnace  of  smaller  dimensions. 
Three  sizes  of  blast-furnace  were  made  use  of, 
generally  in  benches  of  six.  The  largest  were 
from  20  to  25  ft.  high,  but  with  a  long  opening 
in  front,  above  the  wall  of  the  hearth.  The 
other  furnaces  were  about  15  ft.  high,  and  there 
was  also  a  still  smaller  type.  The  smelting 
operation  took  three  days  to  complete  in  the 
largest  furnaces,  working  day  and  night,  and 
twelve  hours  in  the  smallest  type.  The  blast 
was  supplied  from  large  cylindrical  blowers 
worked  by  relays  of  coolies.  The  molten  metal 
was  not  tapped,  but  when  the  reaction  was 
completed  the  front  of  the  furnace  was  broken 

in,  leaving  a  bath  of  molten  metal  in  the  bot- 
tom of  the  hemispherical  hearth.  This  was 

allowed  to  cool,  and  the  process  was  hastened 
by  spraying  rice  water  on  to  the  hot  surface, 
which,  as  it  solidified,  was  removed  in  plates. 
The  charges  for  the  largest  furnaces  were  said 
to  be  as  follow :  Calcined  ore  3  tons,  iron  ore 
1^  tons,  charcoal  3  tons,  limestone  I2  tons. 
The  amount  of  copper  produced,  according  to 
my  Chinese  informant,  was  anything  from  j 
to  h  ton. 

The  mines  are  said  to  be  over  200  years  old. 

About  100  years  ago  they  are  said  to  have  pro- 
duced some  1,700  tons  of  copper  per  annum, 

and  to  have  found  employment  for  5,000  men 
Lateron  production  had  dwindled  to  1  lOtonsper 
annum.  In  1907  only  20  tons  were  produced, 
rising  10  60  tons  in  1909.  About  1900  the 
total  output  of  all  the  copper  mines  of  the 

Yung-pei  T'ing  district  was  about  150  tons  per 
annum,  but  6  years  later  this  had  fallen  to  ap- 

proximately 30  tons.  The  operations  at  Pao- 
p'mg-ch'ang  were  controlled  by  a  small  syndi- 

cate which  found  employment  for  about  250 
men. 

Copper  ores  are  worked  at  the  following 

localities  in  the  Yung-pei  T'ing  district:  Mu- 
erh-p'mg-ch'ang,  Ta  pao-ch'ang,  Pa-sa-la, 
H  si-si-ti,  and  Tung-ch'ang-ho.  Some  of  these 
are  merely  prospects,  finding  employment  for 
a  few  miners,  and  they  are  all  situated  from 
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one  to  three  stages  to  the  south  of  Pao-p'ing- 
ch'ang  in  the  unsurveyed  country  between  it 
and  the  Yang-tze. 

At  Yung-pei  T'ing  I  obtained  information, 
on  good  Chinese  authority,  that  the  following 
localities  in  the  Li-chiang  Fu  prefecture, 

bordering  Yung-pei  T'lng  on  the  west,  produce 
copper  ores  :  Hei-pei-shui,  Ku-ho,  and  Lo- 
tzu-chiieh. 

San-chia-ch'ang  Copper  Mine. — This 
small  copper-producing  centre  is  situated  five 
stages  to  the  south-west  of  Yunnan  Fu,  in  the 
upper  valley  of  the  eastern  head  waters  of  the 
Red  River  of  Tongking.  The  hillsides  are 
covered  with  screes  of  bluish-grey  slates,  but 
on  the  opposite  side  of  the  river  limestones 
crop  out.  The  latter  are  exceedingly  broken 
up  near  their  contact  with  the  slates.  The 
river  flows  in  a  gorge  at  an  elevation  of  4,000ft. 
approximately,  but  within  four  miles  on  either 
bank  the  ranges  attain  heights  of  over  8,000  ft. 
There  is  a  great  limestone  precipice  rising  up 
behind  the  village,  and  it  is  noteworthy  that 
rolled  blocks  of  a  red  granite  were  seen  in  the 
stream  bed. 

When  Duclos  visited  this  locality  in  1897 
he  found  that  only  one  furnace  was  in  opera- 

tion, and  this  was  the  state  of  affairs  at  the 
time  of  my  own  inspection,  although  it  is  well 
known  that  before  the  Mohammedan  revolt 
several  more  were  in  existence.  In  1897  the 

annua!  production  of  copper  was  only  about 
40  tons,  and  I  believe  that  this  amount  had 
considerably  decreased  at  the  time  of  my  visit. 
The  main  entrance  to  the  mine  was  high  up  on 
the  mountain  side,  about  H  miles  south  of  the 
village.  It  took  me  over  half  an  hour  to  reach 
the  first  working  place.  The  country  rock  is 
an  altered  limestone,  and  the  ore  chalcopyrite 
with  small  amounts  of  enriched  sulphides. 
According  to  Duclos  several  well-marked  lodes 
exist,  but  the  ores  I  saw  occurred  in  badly  de- 

fined and  rather  thin  zones  of  impregnation. 
However,  I  was  only  able  to  examine  a  small 

part  of  the  mine.  About  20  men  were  em-* 
ployed,  and  all  low-grade  ore  was  thrown  on  to 
the  dumps.  I  doubt  if  there  is  much  left  in 
those  parts  of  the  mine  which  the  Chinese  have 
reached,  but  it  might  be  worth  examining  to 
see  if  the  deposits  extend  to  any  greater  depths. 
Ta-tsang-kuanmiao Copper  Prospect. 

— This  locality  is  situated  about  2  miles  to 
the  east-south-east  of  Ta-tsang-kai,  a  village 

10  miles  north  of  Meng-hua-T'ing  on  the  Ta- 
li Fu  route.  The  country  rock  consists  of  soft 

red  and  white  sandstones,  interbedded  with 
grey  shales  belonging  to  lower  horizons  of  the 
Red  Beds  series.     The  shales  contain  pieces 

of  bornite,  about  the  size  of  a  pigeon's  egg, 
coated  with  thin  crusts  of  decomposition  pro- 

ducts. Exploratory  workings  were  being  made 
in  search  of  the  ore.  An  old  copper  mine  is 
said  to  exist  at  Hua  pang  to  the  north-west  of 
Ta-tsang-kai,  and  copper  ores  are  said  to  be 
mined  and  smelted  at  Kung-lang,  a  large  vil- 

lage on  the  northern  side  of  the  Mekong,  about 

half-way  between  Meng-hua  T'ing  and  Yun 
Chou. 

ShA  -  HO  -  CHANG  COPPER  MiNE.  — This 

place  is  about  15  miles  to  the  north-north-west 

of  Yungch'ang  Fu  as  the  crow  flies,  across  the 
Mekong-Salween  divide.  In  the  vicinity, 
greenish  slates  and  phyllites  with  a  few  bands 
of  sandstone  are  intruded  by  an  altered  basic 
rock.  Ancient  slag  heaps  of  considerable  ex- 

tent occur,  and  the  mine  was  said  to  be  in  a 
very  flourishing  condition  thirty  years  earlier. 
At  the  time  of  my  visit  about  70  men  were  en- 

gaged in  reopening  old  workings.  The  hand- 
picked  ore,  mainly  chalcopyrite,  was  smelted 

on  the  spot  in  a  large  blast-furnace  of  the  type 
already  described. 
Other  Copper  Localities. — The  dis- 

trict of  Hui-li  Chou,  now  in  the  province  of 

Ssu  ch'uan  but  which  formed  part  of  Yunnan 
at  one  time,  is  famous  for  its  copper  mines. 
According  to  Davies  there  is  a  mine  at  Lu- 

ch'ang,  6  miles  south  of  the  town.  Mr.  Way 
has  mentioned  others  in  a  recent  article  in 
The  Mining  Magazine  (July,  1916).  I 
noticed  small  heaps  of  copper  slags  at  several 
places  on  the  southern  route  between  Hui-li 
Chou  and  the  Yang-tze.  Davies  believes  more 
mining  might  be  done  in  the  northern  part  of 
the  Hui-li  Chou  valley  if  the  Lolo  country  to 

the  east  was  more  settled.  '  It  is  interesting to  note  that  all  the  copper  smelting  of  this 
region  is  done  with  coal  or  coke. 

Copper  ores  also  occur  in  the  Wei-ning  Fu 
district  of  the  Kuei-chou  province,  but  the 
town  is  only  20  miles  from  the  eastern  frontier 
of  Yunnan.  The  only  importance  of  the  dis- 

trict is  said  to  consist  in  its  copper,  lead,  silver, 
zinc,  and  iron  mines. 

(To  he  concluded.) 

French  Coinage. —  In  spite  of  consider- 
able variance  of  opinion,  it  has  been  decided 

by  the  French  authorities  to  issue  through  the 
Chambers  of  Commerce  a  token  franc  made  of 

aluminium-bronze.  The  reason  for  this  step 
has  been  the  scarcity  and  dearness  of  silver 
and  the  objection  to  the  present  large  issues  of 
paper  money  of  small  denominations.  The 
tokens  are  about  the  size  of  a  penny,  but  much 

thinner. 



THE  BEARING  OF  THE  DISTRIBUTION  OF  CERTAIN 

METALLIC  MINERALS  ON  THEIR  GENESIS 

By  J.   D.   KENDALL. 

The  author  discusses  the  origin  of  the  iron  ores  of  Cumberland  and  Furness 

IN  the  Memoir  of  the  Geological  Survey, 
vol.  viii,  Iron  Ores,  Hematites  of  West 

Cumberland  and  North  Lancashire,  p.  31,  it  is 

stated  that  "  the  solutions  were  introduced 

from  above."  On  p.  44  we  read  :  "  North  of 
Arlecdon  and  Lamplugh  little  success  has  been 
attained  in  finding  ore  in  workable  quantity. 
This  is  probably  due  to  the  occurrence  of  Coal 
Measures  and  Millstone  Grit  between  the  New 

Red  Brockram  and  the  Carboniferous  Lime- 

stone." These  quotations  are,  I  think,  suffici- 
ent to  show  that  the  writer  of  the  Memoir  was 

of  opinion  that  the  source  of  the  hematite  de- 
posits was  the  iron  oxide  in  the  Triassic  rocks, 

which  at  one  time  overlay  those  of  Carbonifer- 
ous age  to  a  larger  extent  than  they  do  to-day. 

This  idea  has  been  held  by  several  geologists, 

who,  however,  had  only  a  nodding  acquaint- 
ance with  either  district.  Such  a  view,  if  held 

by  those  having  the  direction  of  explorations, 
would  lead  to  a  great  waste  of  time  and  money. 

To  prevent  that  is  the  object  of  this  com- 
munication, wherein  it  will  be  shown  that  the 

supposed  downward  filtration  from  Triassic 
rocks  could  not  have  originated  our  hematite 
deposits. 

To  set  out  clearly  the  reasons  for  the  latter 
statement  it  will  be  necessary  to  look  through 
a  few  pages  of  the  geological  history  of  the 
Lake  District  and  the  immediately  surround- 

ing country.  Fig.  1  is  a  part  record  thereof. 
It  will  help  to  a  better  understanding  of  the 
remainder  considered  necessary  to  this  inquiry. 

The  oldest  rocks  of  the  district  are  the  Skid- 

daw  slates,  mainly  Lower  Silurian  but  prob- 
ably part  Upper  Cambrian.  They  are  known 

to  extend  from  the  north  side  of  Skiddaw  to 
Horton  in  Ribblesdale,  a  distance  of  about  50 

miles,  and  from  Egremont  in  West  Cumber- 
land to  the  west  foot  of  Ousby  Fell  in  East 

Cumberland,  which  is  about  49  miles.  They 
therefore  are  known  to  cover  an  area  of  about 

2,450  miles.  How  much  beyond  that  area 
they  extend  is  not  known.  In  much  of  the 
area  indicated  the  slates  are  concealed  by 
younger  rocks,  as  will  be  seen  from  Fig.  L 

In  the  main  visible  area  they  are  much  plica- 
ted, the  principal  axes  being  shown  on  Fig.  1. 

The  most  important  fold,  in  all  probability,  ex- 
tended to  and  beyond  the  Isle  of  Man,  for  in 

the  Cambrian  rocks  of  that  island  is  an  anti- 
cline which  has  the  same  bearing  as  o,p,  in  the 

Skiddaw  slate  area,  and  is  moreover  practically 

in  line  with  it.  The  rocks  of  probable  Cam- 
brian age  occur  along  that  line  in  the  neigh- 

bourhood of  Loweswater  and  Grassmoor.  The 
whole  of  the  Skiddaw  slates  have  undergone 

several  important  upward  and  downward  move- 
ments ;  there  is  evidence  of  at  least  two  having 

occurred  since  the  Carboniferous  era. 
The  initiation  of  the  folds  just  alluded  to 

was  doubtless  due  to  compression,  induced  by 
subsidence  some  time  prior  to  the  formation  of 
the  succeeding  Volcanic  rocks  of  Borrowdale, 
for  those  rocks  are  not  affected  in  any  way  by 
the  folds. 

The  Borrowdale  rocks  were  said  by  the  late 
Mr.  Clifton  Ward,  of  the  Geological  Survey, 
to  be  interstratified  at  the  base  by  Skiddaw 
slate,  but  he  does  not  show  the  alternations  on 
his  map,  and  I  have  not  been  able  to  find  them 
on  the  ground.  Seeing  that  the  boundary  of 
the  Skiddaw  slates,  adjoining,  is  everywhere, 

according  to  Mr.  Ward's  map,  a  faulted  bound- 
ary, I  cannot  imagine  how  the  alleged  alterna- 
tions were  ascertained. 

The  Volcanic  rocks  seem  to  have  been  de- 
posited on  a  severely  denuded  surface  of  the 

Skiddaw  slates  at  a  time  when  the  latter  were 

standing  above  sea-level.  North  of  Skiddaw 
the  Volcanic  rocks  strike  across  the  folds  of 
the  slates  and  are  unaffected  by  those  folds. 
South  of  Skiddaw  they  also  rest  on  different 
horizons  of  the  slates,  but  the  strikes  of  the 
two  formations  are  less  divergent  than  on  the 
north.  The  ashes  and  lavas  seem  to  have 

'  emerged  from  several  centres.  Over  what 
area  they  extended  is  not  at  all  clear.  They 
are  seen  in  Teesdale,  at  a  point  about  2^  miles 
S.E.  of  Ousby  Fell,  over  a  small  area  from 
which  the  Carboniferous  rocks  have  been  re- 

moved. Their  most  southerly  point  of  oc- 
currence is  near  High  Haume  in  Furness. 

W^hether  they  ever  extended  much  farther 
south  is  doubtful,  for  reasons  which  will 

be  given  later  on  in  this  article.  I  am  dis- 
posed to  think  there  were  mountainous  areas 

of  Skiddaw  slates,  both  in  the  northern  part  of 
the  district,  and  where  Black  Comb  now  is,  at 
the  time  the  Borrowdale  rocks  were  formed  ; 
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Fig.  1.      A — Permian  and  Triassic  ;    B — Carboniferous  Limestone  and  Yoredales  ;    C — Basement  Conglomer- 
ate; D — Kirkby  Moor  Flaes  and  Bannisdale  Slates  ;    E — Coniston  Grits  and  Flags  ;   F — Coniston  Limestone  ; 

G — Borrowdale  Volcanic  Rocks  ;   H — Skiddaw  Slates  ;   I — Ennerdale  Syenite  ;  J  -  Eskdale  Granite  ;  K — Shap 
Granite.    Anticlinal  Axes  marked  by  dot  and  dash  lines. 

that  the  lavas  and  ashes  were  laid  around  those 
mountains  and  to  some  extent  over  them,  the 

quaqua-versal  dip  of  the  Volcanic  rocks  adjoin- 
ing the  slates  being  due  to  one  or  more  subse- 

quent upheavals  having  maxima  within  their 
respective  areas.  It  is  very  improbable  that 
a  rock  like  the  Skiddaw  slate  at  Black  Comb, 
having  a  fairly  regular  dip  and  showing  little 
plication,  could  have  been  pushed  up  through 
a  great  thickness  of  overlying  strata,  Black 
Comb  being  nearly  at  the  full  dip  of  the  Bor- 

rowdale rocks.  It  is  possible,  however,  that 
those  rocks  are  thinning  off  in  that  direction, 
in  which  case  their  displacement  would  be  more 
easily  accomplished. 

The  Coniston  Limestone  and  its  accompany- 
ing beds  were  laid  down  on  a  more  or  less  ir- 

regular surface  of  the  Borrowdale  rocks  and 
were  followed  conformably  by  the  Coniston 
grits  and  Hags,  the  Bannisdale  slates,  and  the 
Kirkby  Moor  flags,  but  there  is  not  anything 
to  show  they  ever  spread  over  the  whole  of  the 
Volcanic  rocks  or  the  Skiddaw  slates. 

All  these  later  formations,  as  well  as  the 
Borrowdale  series,  were  more  or  less  folded 
before  the  Carboniferous  rocks  were  formed, 
most  of  the  folds  being  approximately  parallel 
to  the  older  folds  in  the  Skiddaw  slates,  al- 

ready referred  to  (see  Fig.  l).  The  Coniston 
limestone  rests  on   the   Skiddaw   slates   near 
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High  Haume  in  Furness,  but  not  nearly  to 
the  extent  shown  on  the  map  of  the  Geologi- 

cal Survey.  The  same  association  of  rocks  is 
found  near  Horton  in  Ribblesdale,  about  30 
miles  due  east  of  High  Haume,  so  that  it  is 
improbable  the  Borrowdale  rocks  extended 
farther  south  than  a  line  through  Furness 
Abbey  and  Sedbergh. 

Other  folds,  in  the  Upper  Silurians,  occur  in 
the  eastern  part  of  the  area  occupied  by  those 
rocks.  They  have  a  different  direction  from 
the  folds  just  mentioned,  their  anticlinal  axes 
being  indicated  by  lines  q,r,  and  s,t.  These  also 
are  of  pre-Carboniferous  age,  as  shown  by  the 
fact  that  an  outlier  of  Basement  Conglomerate 
and  Carboniferous  Limestone  rests  partly  on 
the  Coniston  grits  (see  Fig.  2).  The  anticlinal 
fault  at  High  Haume,  referred  to  in  the  article 

on  the  "  Lateral  Distribution  of  Metallic 
Minerals  "  in  the  Magazine  for  May  last,  ex- 

isted in  pre-Carboniferous  days,  as  shown  by 
the  uplifting  of  the  neighbouring  Coniston  and 
Borrowdale  rocks  (Fig.  l),  but  it  has  had  one, 
or  perhaps  more,  differential  movements  in 
post- Carboniferous  times. 

All  the  Silurian  and  Cambrian  rocks  shown 

in  Fig.  1  stood  above  sea-level  during  the  De- 
vonian era,  and  were  consequently  subjected 

to  severe  denudation,  by  which  Devonian  strata 
were  formed  in  adjoining  areas  now  covered  by 
Carboniferous,  Permian,  and  Triassic  rocks. 

The  contour  of  the  country  at  the  dawn  of 
the  Carboniferous  era  can  be  determined  only 

approximately  now,  but  I  think  there  is  suffici- 
ent evidence  to  show  that  the  idea  of  the  late 

Mr.  J.  G.  Goodchild,  of  the  Geological  Survey, 
as  to  the  spreading  of  the  Carboniferous  and 
later  rocks  over  the  entire  Lake  District  is  not 
well  founded. 

In  "  Notes  on  Some  of  the  Limestones  of 
Cumberland  and  Westmorland,"  printed  in  the 
Transactionsof  the  Cumberland  and  Westmor- 

land Association  for  the  Advancement  of  Lit- 

erature and  Science,  No.  xvi,  1890-91,  p.  131, 
endeavouring  to  show  that  the  Carbonifer- 

ous Limestone  now  lying  around  the  Silurians 
of  the  Lake  District  could  not  have  been  de- 

posited in  a  sea  surrounding  an  island,  as  the 
water  would  be  more  or  less  muddy,  Mr. 

Goodchild  writes:  "The  greater  part  of  the 
available  evidence  points  to  the  area  now 
represented  by  the  Lake  District  having  been, 
not  an  island,  as  many  have  concluded  without 
studying  the  evidence,  but  an  area  that  re- 

mained submerged  from  an  early  date,  and  for 
a  long  period  beneath  clear  water.  .  .  .  We 
have  then  to  picture  to  ourselves  the  present 
Lake  District  as  a  submerged  area,  nearly  fiat 

in  shape  and  slowly  becoming  buried  beneath 

a  pile  of  wedges  of  pure  Limestone." 
In  a  paper  on  the  "  Penrith  Sandstone"  in 

the  above-named  Transactions,  No.  ix,  1883- 

84,  p.  37,  Mr.  Goodchild  writes  :  "  There  is  an- 
other reason  for  believing  that  the  Lake  Dis- 

trict mountains  do  not  represent  a  great  fossil 
island  re-exposed  by  denudation.  In  no  case 
that  has  come  under  my  notice  does  the  dip, 
or  present  inclination,  of  the  New  Red  fall 
short  of  the  amount  of  inclination  of  the  sur- 

face that  rises  from  beneath  it  in  the  direction 
of  the  Lake  District.  The  angle  of  the  dip 

denotes  the  degree  of  tilting  the  rocks  have  un- 

dergone since  they  were  laid  down." It  will  be  more  convenient  if  the  latter  of 

these  two  quotations  be  dealt  with  first.  Mr. 
Goodchild  clearly  assumed  that  the  beds  of 
sandstone,  shale,  and  limestone,  such  as  he  was 
dealing  with,  were  deposited  in  approximately 
level  beds.  But  that  would  rarely  if  ever  be 

so.  The  nearest  to  it  would  be  when  deposi- 
tion took  place  on  a  level  bottom  of  sea  or  lake. 

But  how  rarely  does  that  happen  ?  In  most 
cases  the  dip  of  ttie  rocks  would  follow  in  a 
large  degree  that  of  the  inclined  surface  on 
which  the  deposits  were  formed.  Usually  the 
sea  becomes  deeper  as  we  recede  from  the 
shore,  the  slope  of  the  land  being  more  or  less 
continued  under  the  water.  As  regards  sand- 

stones, deposition  would  in  some  cases  increase 
the  dip,  because  it  would  decrease  in  thickness 
as  the  distance  from  the  source  increased.  An 

uplift  of  the  Silurian  core  would  increase  the 
inclination  of  the  surrounding  Carboniferous, 
Permian,  and  Triassic  rocks,  but  it  would  not 

account  for  the  whole  of  it,  in  some  cases  per- 
haps only  for  a  small  part  of  it,  so  that  it  is  not 

correct  to  say,  as  Mr.  Goodchild  did,  "  The 
angle  of  the  dip  denotes  the  degree  of  tilting 
the  rocks  have  undergone  since  they  were  laid 

down." 

I  have  shown  in  "  The  Carboniferous  Rocks 
of  Cumberland  and  North  Lancashire,"  pub- 

lished in  the  Transactions  of  the  North  of 

England  Institute  of  Mining  and  Mechanical 
Engineers  for  1884,  that  if  the  tilted  plane  on 
which  the  Carboniferous  beds  of  West  Cum- 

berland were  deposited  be  continued  inward 
toward  the  Lake  District  mountains  it  would 

not  nearly  pass  over  their  summits.  The  same 
thing  can  be  shown  to  hold  good  in  Westmor- 

land and  also  in  that  part  of  East  Cumberland 
where  Mr.Goodchildworkedso  long.  Further, 
the  occurrence  of  a  rounded  boulder  of  Enner- 
dale  syenite  (granoi^hyre)  in  the  shale  between 
Ihe4thand5th  Limestones,  at  Crossfieldmines, 

is  proof  that  when  that  shale- bed  was  formed 



NOVEMBER,    1920 
281 

KirWiY  Lonsdale 

Fig.  2.  A — Kirkby  Moor  Flags  ;  B — Bannisdale  Slates  ;  C — Coniston  Grits  ; 
D — Carboniferous  Limestone  ;  E — ^Basement  Conglomerates ;  a — Whitebrow  ; 
b — Whinfell  Beacon  ;  c — Grayrigg  Forest ;  d — Agnesgill  ;  e — Whinhowe  ; 
f — Tebay  Junction  ;  g — Skelmsmergh  Hall ;  h — Cold  Harbour  ;  i — Lambrigg 

Fell  ;  j — Killington.     Figures  are  heights  above  Ordnance  Datum. 

the  ground  occupied  by  the  syenite,  or  some  of 
it,  was  above  water. 

If  we  draw  a  contour  Hne  at  700  ft.  above 

sea-level  on  that  part  of  a  map  of  Westtnor- 
land  east  of  Kendal,  as  shown  in  Fig.  2, 
some  interesting  facts  are  revealed.  From 
that  line,  and  the  other  altitudes  marked  on 
Fig.  2,  we  see  that  several  isolated  patches  of 
Basement  Conglomerate  lie  at  or  near  the  foot 
of  steeply  rising  ground,  a  fact  which  is  very 
suggestive,  for  the  Conglomerate  is  surely  a 
shore  deposit.  The  areas  of  the  two  patches 
of  Basement  beds  at  Barbon  and  Sedbergh  are 
interfered  with  by  faulting,  so  they  may  be  left 

out  of  the  argument.  But  the  three  separate 
patches,  as  shown  in  Fig.  2,  at  Plumgarths,. 
Skelsmergh  Hall,  and  Whinhowe  are  not  so 
interfered  with.  Fig.  3  is  a  section  between 
Lambrigg  Fell  and  Whinfell  Beacon.  Fig.  4 
is  a  section  from  Grayrigg  Forest  to  Cold 
Harbour,  2  miles  west  of  Kendal.  The  in- 

clination of  the  Basement  beds  along  the  latter 
line  (Fig.  4)  is  about  1  in  200,  that  of  the  hill- 

side between  Whinhowe  and  Grayrigg  Forest 
about  1  in  6.  On  the  line  of  Fig.  3  the  Base- 

ment beds,  being  in  the  bottom  of  the  valley,, 
have  very  little  inclination,  but  the  hillside  ris- 

ing to  W^hinfell  Beacon  has  a  slope  of  about 
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1  in  3.4.  Similar  differences  exist  on  the  east- 
ern slope  of  the  high  ground  north  of  Whinfell 

Beacon  at  Whitebrow  and  east  of  that  hill, 

about  2  miles  N.W.  of  Tebay  Railway  Junc- 
tion. 

The  Basement  Conglomerate  at  Whinhowe 
probably  never  extended  much  farther  toward 
Whinfell  Beacon  than  it  does  to-day,  but  the 
fact  that  at  Agnesgill,  about  a  mile  to  the  north- 

west of  Whinhowe,  and  also  at  Edgebank,  on 
the  Skelsmergh  Hall  patch,  the  limestone 
overlaps  the  Basement  Conglomerate  indicates 
a  comparatively  rapid  lowering  of  the  land 

after  the  Conglom'erate  was  laid  down.  What thickness  of  limestone  followed  we  do  not 
know.  But  we  do  know  that  in  Furness  the 
thickness  of  the  Carboniferous  Limestone  is 
about  1,200  ft.  The  strike  of  the  Silurian 
rocks  is  such  that  at  Killington,  about  a  mile 

S.W.  of  Sedbergh,  we  should  expect  the  lime- 
stone originally  to  have  been  about  as  thick  as 

in  Furness.  It  is  known  that  the  limestone 
becomes  thinner  toward  the  north  at  the  rate 

of  about  36  ft.  per  mile.  Agnesgill  being  about 
7  miles  north  of  Killington,  the  thickness  there 
originally  would  not  be  more  than  about  950  ft. 
That  is  to  say,  the  top  of  it  would  be  about 
level  with  Whinfell  Beacon  now.  On  the  top 
of  the  Limestone,  the  Yoredales  would  follow. 

The  greatest  proved  thickness — which  is  prob- 
ably the  full  thickness — of  the  latter  rocks  in 

Furness  is  about  1,400  ft.  Their  attenuation 
northward  is  about  the  same  as  that  of  the 
Limestone.  If  we  estimate  the  thickness  of 
those  rocks  in  the  same  way  as  the  thickness 

of  the  Limestone  was  reached  it  would  prob- 
ably not  exceed  1,150  ft.  at  Agnesgill.  The 

Limestone  formation  and  the  Yoredales  would, 
therefore,  together  have  a  thickness  of  about 
2,100  ft.,  that  is  to  say,  they  would  have  over- 

topped Whinfell  Beacon  as  it  stands  to-day  by 
about  1,150  ft.  But  the  rocks  out  of  which 
Whinfell  Beacon  was  formed,  like  the  Yore- 

dales and  the  Carboniferous  Limestone  over 

Agnesgill,  would  be  subjected  to  denudation, 
and  during  the  time  the  Carboniferous  forma- 

tions were  being  removed  at  Agnesgill  the 
Silurians  over  Whinfell  Beacon  might  be  low- 

ered 1,600  ft.  or  1,800  ft.  or  more,  so  that  at 
the  close  of  the  Yoredale  period  they  would 
stand  above  the  top  of  the  Carboniferous  rocks 
then  deposited  600  or  700  ft.  or  more,  and  there 
is  much  higher  ground  in  the  neighbourhood. 
The  top  of  the  Limestone,  as  stated  above, 

would  be  about  on  the  level  of  the  present  sum- 
mit of  Whinfell  Beacon,  but  while  900  ft.  of 

Limestone,  resting  on  the  site  of  Agnesgill, 
was  being  removed  in  one  way  or  another, 

probably  a  much  greater  thickness  of  Bannis- 
dale  slates  and  Coniston  grits  were  cleared  off 
above  what  is  now  Whinfell  Beacon,  so  that 
at  the  dawn  of  the  Yoredale  period  the  summit 
of  the  slates  and  grits  would  be  much  more 
above  the  Limestone  than  the  top  of  Whinfell 
Beacon  is  above  Agnesgill. 

These  facts  and  inferences,  as  well  as  those 
mentioned  in  the  paper  on  the  Carboniferous 
rocks  of  Cumberland  and  North  Lancashire, 

are,  I  submit,  sufficient  to  show  that  the  Car- 
boniferous Limestone  series  did  not  cover  the 

whole  of  the  Lake  country  as  Mr.  Goodchild 
contended.  Doubtless  it  extended  inland,  in 

many  places,  beyond  where  we  see  it  to-day, 
as  is  partly  shown  by  the  outliers  above  allud- 

ed to,  but  that  is  as  much  as  the  evidence  justi- 
fies us  in  saying.  However,  I  think  it  is  prob- 
able that  at  the  close  of  the  Yoredale  period  an 

island  nearly  20  miles  across  existed  in  a  posi- 
tion more  or  less  coincident  with  the  present 

area  of  the  lower  Silurians.  The  unequal  ele- 
vations that  have  taken  place  in  different  parts 

of  the  Silurian  area  defeat  the  object  of  car- 
rying the  700  ft.  contour — or  any  other — over 

the  whole  district. 
How  the  Carboniferous  Limestone  series 

came  to  be  so  differently  developed  as  it  is  on 
different  sides  of  the  Lake  country  is  a  ques- 

tion involving  a  considerable  amount  of  specu- 
lation in  any  attempt  to  answer  it.  The  fol- 

lowingtabularstatement  gives  the  approximate 

thickness  of  the  rocks  occurring  in  three  dif- 
ferent areas: 

(  Limestone      1B3 
-  Argillaceous  and 
I  arenaceous   beds 

Carboniferous  (  HTin',?.".,;;".;^    '^° 
T  :„=..„„„     1  Argillaceous  and \ arenaceous  beds 

1,508 

Yoredales 

Limestone 

East 
West 

Cumber- 

Cumber-   Furness 
land 

land 

a b                c 
feet  feet feet  feet  feet  feet 
1B3 

390               100 

705      888 87      477  1.300  1.400 

420 

180             1.200 

200     620 24      204     7:0  1.920 

3.320 

Fig.  5  shows  the  thicknesses  in  columns  a, 
b,  c,  of  the  preceding  table,  plotted  to  a  natural 
scale.  There  is  less  Limestone  in  West  Cum- 

berland than  in  East  Cumberland  or  Furness. 

But  the  proportion  of  Limestone  to  the  argil- 
laceous and  arenaceous  beds  (chiefly  the  former) 

is  much  greater  in  West  Cumberland  than  at 
either  of  the  other  places,  being  5  to  1  in  West 
Cumberland,  0  66  to  1  in  East  Cumberland, 

and  0'64  to  1  in  Furness.  The  argillaceous 
and  arenaceous  beds,  which  on  numerous  hori- 

zons split  up  the  Limestones,  seem  to  have 
been  borne  in  a  south-easterly  direction  from 
land  in  the  region  of  the  southern  uplands  of 

Scotland,  the  current  bearing  them  being  de- 
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Fig.  3.     1 — Carboniferous  Limestone  ;  2 — Basement  Conglomerate  ;  3 — Kirkby  Moor  Flags  ; 
4 — Bannisdale  Slates  ;  5 — Coniston  Grits. 

J 

Fig.  4. 1 — Carboniferous  Limestone  ;  2 — Basement  Conglomerate 
4 — Coniston  Grits. 

3 — Bannisdale  Slates; 

I 
Fig.  5.     A — Yoredales  ;  B  — Carboniferous  Limestone  ; 

C — Basement  Conglomerates. 

fleeted,  by  the  small  Silurian  island,  toward 
Furness  on  the  one  hand  and  toward  East 
Cumberland  on  the  other.  That  current  would 

probably  be  confined  to  the  upper  and  warmer 
water,  the  lower  and  colder  layers  being  com- 

paratively clear.  The  intermittent  deposits  of 
shaley  matter  might  be  due  to  changes  in  the 
direction  of  the  current  or  to  the  further  eleva- 

tion of  land  toward  the  N.W.  that  had  been 

previously  worn  down  to  near  sea-level. 
The  amount  of  detrital  matter  passing  into 

the  sea  from  the  small  island  would  not  inter- 
fere with  the  formation  of  limestone  in  the 

deeper  water.  The  streams  flowing  from  the 
island  would  be  small.  The  fine  muddy  matter 
would  be  borne  away,  southward  and  eastward, 
by  the  deflected  current.  The  coast  would  be 
rocky.  There  would  not  be  any  incoherent 
glacial  deposits  to  make  the  water  muddy. 
Moreover,  the  Volcanic  rocks  at  that  time 
would  cover  more  of  the  Skiddaw  slates  than 

they  do  to-day,  and,  being  harder  than  the 
latter,  would  offer  much  more  resistance  to  the 
denuding  forces.  The  Carboniferous  rocks 
being  deposited  in  a  more  or  less  inland  sea, 
there  would  be  little  or  no  tide. 

Having  shown  in  the  "  Formation  of  Coal," 
published  by  the  Canadian  Mining  Institute  in 
1919,  that  the  whole  of  the  Carboniferous  rocks 
were  laid  down  in  basins,  it  is  unnecessary  to 

extend  the  foregoing  argument,  as  to  the  Lime- 
stone, to  the  Millstone  Grit  and  Coal  Measures. 

•  If  the  Carboniferous  rocks  did  not  spread 
over  the  whole  of  the  Lake  country,  still  less 
is  it  likely  that  the  Red  Rocks  did,  for  they  lie 
at  a  less  angle  than  the  Carboniferous  rocks. 
There  is  only  one  part  of  the  district  where  a 
suggestion  even  of  such  an  occurrence  is  to  be 
seen.  That  is  along  the  west  coast  from  Hale 
toSilecroft.  There  the  Red  Rocks  overlapthe 
Carboniferous  Limestone,  but  the  latter  is  at 
such  a  great  depth  that  there  is  no  probability 
of  its  having  overspread  the  Silurians.  There- 

fore much  less  probable  is  it  that  the  Red  Rocks 
ever  did  so. 

Let  us  now  see  what  is  the  bearing  of  these 

conclusions  on  the  genesis  of  the  hematite  de- 
posits. We  know  that  that  ore  occurs  in  the 

Carboniferous  Limestone  in  various  forms. 
It  also  occurs  as  veins  in  the  Skiddaw  slates, 

the  Borrowdale  rocks,  the  Ennerdale  grano- 
phyre,  the  Eskdale  granite,  and  as  an  irregular 
deposit  in  the  Coniston  Limestone.  Fi;om 
whatever  source  the  ore  came,  I  think  it  will 
be  generally  admitted  that  the  veins  in  the 
Silurians  were  formed  at  the  same  time  and 
from  the  same  source  as  the  larger  and  more 
varied  deposits  in  the  Carbon i  ferous  Limestone. 
If  they  were  formed  by  downward  filtration 
from  the  Red  Rocks  it  is  necessary  that  those 
rocks  should  have  overspread  the  whole  of  the 

Silurians,  but,  I  submit,  the  foregoing  con- 
siderations are  sufficient  to  show  that  they 

never  did  so.  Therefore  the  hematite  in  the 
Silurians  did  not  come  from  the  Red  Rocks. 

To   say    that    the    Limestone    deposits    were 
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formed  by  downward  filtration  from  those  rocks 
is  to  say  that  the  ore  in  the  Silurians  and  that 
in  the  Carboniferous  Limestone  came  from  two 
different  sources.  There  is  not  a  fragment  of 
evidence  for  such  a  conclusion. 

Apart  from  the  above  argument  I  have  al- 
ready shown  in  previous  writings  that  the  ore 

is  older  than  the  Red  Rocks.  As  the  evidence 
on  which  that  conclusion  is  based  has  never 
been  fully  described,  and,  so  far  as  I  know, 

has  not  been  seen,  in  that  connection,  by  any- 
one but  myself,  and  is  now  completely  de- 

stroyed, it  may  perhaps  be  useful  if  a  brief  ac- 
count of  it  be  given  here.  Pebbles  of  hema- 

tite are  known  by  some  observers  to  occur  in 
the  Permian  Breccia  in  several  parts  of  the 
district.  One  or  two  of  these  observers,  who 
knew  the  district  well,  were  of  opinion  that 
the  pebbles  proved  the  hematite  deposits  to  be 
older  than  the  Breccia.  Being  in  possession  of 
other  evidence  as  well,  of  a  similar  but  more 
conclusive  kind,  I  agreed  with  them. 

J.  G.  Goodchild  suggested  that  certain  peb- 
bles of  hematite  which  he  had  found  in  the 

Brockram  of  Eden  Valley  might  have  been 
produced  by  the  replacement  of  limestone  in 
the  Brockram,  and  he  extended  the  suggestion 
to  West  Cumberland,  with  which  he  was  only 

slightly  acquainted.  If  he  had  seen  the  evi- 
dence as  it  existed  40  years  ago  in  the  White- 
haven mining  district  1  am  satisfied  he  would 

have  abandoned  his  suggestion. 
The  Breccia  in  the  Whitehaven  hematite 

district,  north  of  Bigrigg,  rests  on  either  the 
Lower  Coal  Measures  or  the  Millstone  Grit. 

South  of  Bigrigg  it  rests  mostly  on  Limestone. 
The  most  important  section  of  the  latter  kind 
was  near  Orebank  House,  Bigrigg,  where 
the  Breccia  was  laid  on  the  Carboniferous 
Limestone  and  an  included  deposit  of  hematite. 
That  deposit  was  worked  in  such  a  way  that  the 
contact  of  the  Breccia  and  hematite  and  the 
ground  for  several  feet  above  and  below  it  could 
be  clearly  seen.  The  hematite  in  the  Breccia 
there  occurred  as  angular  fragments,  of  vari- 

ous sizes.  In  all  other  places  it  was  as  more 
or  less  rounded  pebbles,  in  somecasessmoothed 
and  occasionally  striated. 

In  the  distribution  of  rock  fragments  it  is 
invariably  found  that  the  farther  the  fragments 
have  travelled  the  more  they  are  rounded,  and 
as  a  consequence  the  less  they  have  become. 
Nearer  the  source  the  more  angular  they  are. 
As  the  hematite  deposits  occur  in  one  or  otlier 
of  the  limestones  it  is  clear  that  the  pebbles  in 
the  Breccia  overlying  the  Lower  Coal  Meas- 

ures and  the  Millstone  Grit  must  have  travel- 
led some  distance.     Fig.  6  is  a  section  of  the 

ore-deposit  near  Orebank  House  as  I  saw  it 
over  40  years  ago. 

Hematiteand  limestone  fragments  were  quite 
common  within  2  or  3  ft.  of  the  main  body  of 
ore.  They  were  all  angular  and  some  of  them 
as  much  as  18  in.  in  length.  Pieces  of  pure 
limestone  were  lying  alongside,  and  in  some 
cases  partly  overlying  pieces  of  pure  ore. 

In  seeking  to  explain  the  occurrence  of  these 
angular  fragments  of  hematite  by  downward 
filtration,  a  number  of  difficulties  are  created 
that  do  not  exist  if  the  story  of  the  section  in 
Fig.  6.  be  read  in  the  usual  way.  It  may  be 
asked,  for  example,  why,  on  the  downward 
filtration  hypothesis,  the  numerous  fragments 
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Fig.  6.     A — Permian  Breccia ;    B — Millstone  Grit ;    C — Carbon- 

iferous Limestone;  D — Hematite  Deposit. 

of  limestone  in  the  Breccia  were  not  replaced 
by  hematite.  It  cannot  be  said  there  was  an 
insufficiency  of  solution,  for  the  main  body  of 
ore  lies  below.  Nor  can  it  be  said  they  were 
not  in. the  path  of  the  descending  solution,  for 
some  of  them  were  actually  lying,  in  part,  on 
pieces  of  hematite.  The  angular  form  of  the 
fragments  is  a  clear  indication  that  they  have 
not  travelled  far,  and  the  obvious  conclusion  is 
that  these  pieces  of  hematite  were  derived  from 
the  underlying  ore -body  and  the  pieces  of 
limestone  from  the  mass  of  that  rock  enclos- 

ing the  ore-body. 
When  glacial  deposits  overlie  ore-bodies  we 

often  find  similar  occurrences.  Pieces  of  ore 
are  then  mixed  with  the  Boulder  Clay  and 
masses  of  the  latter,  or  boulders  from  it,  are 
buried  in  the  ore. 

Further,  it  has  never  been  stated,  so  far  as 
I  know,  what  was  the  chemical  nature  of  the 
solution  by  which  the  iron  ore  is  supposed  to 
have  been  leached  from  the  Red  Rocks.  There 
is  not  the  slightest  evidence  that  the  iron  in 
these  hematites  e\er  existed  as  carbonate.  In 
the  Bilbao  and  .\lgerian  deposits,  as  well  as  in 

those  of  the  south  of  Spain,  there  is  ample  evi- 
dence that  the  hematites  and  limonites  of  those 

regions  were  preceded  by  siderite. 



EXTRACTION  OF  TIN   FROM   ORES 

By  JEROME  J.   COLLINS. 

The  author  discusses  losses  in  tin-dressing,  and  describes  his  proposed  process  for  reduc- 
ing tin  oxide  in  ores  to  metallic  form  and  extracting  it  as  chloride  by  the  action  of  dry 

chlorine,  the  resulting  chloride  to  be  treated  with  zinc  or  electrolysed  for  tin,  or  sold  as 
tm  salts. 

THE  method  of  extraction  of  tin  from  tin 

ores  in  operation  at  present  consists  en- 
tirely of  mechanical  concentration  follow- 

ed by  smelting.  The  main  features  of  the  pro- 
cess are  as  follows  :  (l)  Preliminary  crushing 

in  stamp-mills;  (2)  Dewateringof  thewet  pulp; 
(3)  Sizing  or  hydraulic  classification  ;  (4)  Con- 

centration of  the  classified  pulp  ;  (5)  Roasting 
concentrates;  (6)  Re  concentration  of  roasted 
product ;  (7)  Smelting  of  final  concentrate  for 
the  separation  of  metallic  tin.  Generally  the 
first  six  operations  are  carried  out  at  the  mine, 
and  the  final  concentrate,  which  contains  from 
60  to  70%  of  tin,  is  sold  to  smelters  at  the  mar- 

ket price  of  the  tin  content  at  the  time  of  sale, 
less  a  returning  charge  which  varies  from  ̂ 30 
to  ̂ 60  per  ton  of  metal. 

The  average  recovery  of  tin  from  tin  ores  in 
Cornwall  is  said  to  be  65%,  so  that  where  the 
sales  of  tin  concentrates  for  one  year  amounted 
to  ir800,000,  it  follows  that  the  value  of  the  tin 
lost  in  treatment  would  be  ir430,000.  Most 

stages  of  the  process  of  mechanical  concentra- 
tion contribute  to  this  loss. 

[n  the  first  stage  of  preliminary  wet  crushing 
the  degree  of  fineness  to  which  the  ore  is  re- 

duced depends  on  the  condition  in  which  the  tin 
exists.  Where  the  tin  oxide  is  in  a  finely  di- 

vided state,  it  necessitates  fine  crushing  to  pass 
a  30  to  40  mesh  screen  or  even  finer ;  but  where 
the  tin  oxide  is  in  coarse  particles,  5  to  8  mesh 
would  suffice.  In  either  case,  however,  it  is 
certain  that  some  portion  of  the  tin  oxide  will 
not  be  entirely  separated  from  the  gangue,  and 
it  will  be  found  that  there  are  plenty  of  particles 
consisting  of  tin  oxide  attached  to  gangue. 
Where  the  tin  oxide  forms  the  larger  proportion 
of  the  particle,  this  will  be  recovered  by  concen- 

tration, but  where  the  tin  oxide  forms  the  lesser 
proportion,  this  will  invariably  be  lost.  Where 
the  particle  consists  of  tin  oxide  and  gangue  in 
the  same  ratio  as  the  original  ore, say  lito2%of 
tinoxide,the  difference  in specificgravity  would 
be  so  little  more  than  the  general  gangue  that  it 
would  not  be  possible  for  it  to  separate  out  with 
the  concentrate.  I  think  this  may  account  for 
a  large  proportion  of  the  loss.  Take  a  particle 
consisting  of  10%  tin  oxide  and  90%  gangue, 
which  would  be  a  concentration  of  five  to  one 

on  the  original  ore  at  2%, and  taking  the  specific 

gravity  of  the  gangue  at  2'65,  and  that  of  tin 
oxide  at  6'25,  the  specific  gravity  of  the  particle 
would  be  3'0,  so  that  there  is  too  small  an  in- 

crease in  the  specific  gravity  to  be  of  service  in 
the  concentration  stage  to  separate  this  par- 

ticle from  the  gangue.  This  particle  and  others 
containing  a  lesser  proportion  of  tin  oxide  start 
at  the  beginning  of  the  process  with  little  or  no 
hope  of  being  recovered.  At  first  sight  it  would 
appear  that  finer  grinding  would  overcome  the 
difficulty,  but  this  slimes  the  tin  oxide  with  at- 

tendant difficulties  of  recovery. 
In  the  second  stage  of  the  process,  the  large 

bulk  of  water  used  in  crushing  the  ore  has  to  be 
separated  from  the  pulp,  and  this  is  generally 
done  in  dewatering  boxes  of  the  spitzkasten 
type.  More  or  less  clear  water  overflows  at  the 
top  of  the  box,  and  the  thickened  pulp  flows  out 
at  the  bottom.  It  has  been  proved  that  the 
overflow  water  cohtains  a  small  quantity  of  tin 
oxide,  and  it  has  been  suggested  that  this  is  due 
to  the  possibility  of  the  tin  existing  in  the  ore  in 
some  colloidal  form,  which  when  brought  into 
contact  with  water  eitheractually  goes  into  solu- 

tion or  forms  an  emulsion  with  the  water,  from 

which  it  will  not  separate.  I  venture  to  sug- 
gest that  the  presence  of  tin  oxide  in  what  is 

apparently  clear  water  may  be  due  to  the  fact 
that  in  the  process  of  wet  crushing  some  of  the 
tin  oxide  is  reduced  to  an  impalpable  powder 
which  renders  it  susceptible  to  the  action  of 
water,  especially  mine  water  which  is  slightly 
acid,  and  that  this  converts,  a  very  small  pro- 

portion, certainly,  but  at  any  rate  some  of  the 
tin  oxide  into  the  hydrated  oxide,  which  is  a 
white  flocculent  substance  that  only  settles  on 
long  standing  in  water.  The  tin  is  not  entirely 
in  solution,  and  I  do  not  think  ever  is  entirely 
in  solution,  as  all  weak  solutions  of  tin  salts 

hydrolyse  readily  in  neutral  or  weak  acid  solu- 
tions, forming  either  the  hydrated  oxide,  or  the 

oxy  salts,  depending  on  the  acid  radical  which 
attacked  the  tin. 

In  the  third  stage  of  the  process  the  pulp  is 
simply  classified  by  hydraulic  pressure  into  a 
series  of  products  according  to  the  size  and 
weight  of  the  particles,  the  first  product  being 
the  coarser  particles,  and  the  last  product  be- 

ing slime,  with  two  or  three  intermediate  pro- 
ducts depending  on  the  nature  of  the  ore. 

28'i 
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In  the  fourth  stage  the  products  from  the 
previous  stage  are  concentrated  separately  on 
various  types  of  mechanical  or  stationary  con- 

centrators, and  each  product  is  divided  into 

three  parts,  the  heads  or  concentrate,  the  mid- 
dlings, and  tailings.  The  heads  are  generally 

sent  direct  to  the  roasting  furnace  for  the  elimi- 
nation of  thesulphur andarsenic ;  themiddlings 

are  returned  to  the  head  of  the  table  for  re-con- 
centration,ortheyarere-ground  and  go  through 

the  classifiers  ;  and  the  tailings  are  either  dis- 
carded or  re-treated  by  some  form  of  rag-  frame 

or  mechanical  concentrator.  In  my  experience 
the  accepted  practice  has  been  to  treat  all  the 
pulp  twice  and  finally  discard  all  the  tailings 
after  the  second  treatment,  although  in  some 
cases  tailings  are  stacked  for  future  treatment. 

This  fourth  stage  of  the  process  is  the  most 
important,  as  it  is  here  that  the  tin  oxide  is 
either  won  or  lost.  It  is  at  this  stage  that  the 
pulp  is  divided  into  two  parts,  the  concentrate 
which  contains  the  tin,  which  is  finally  recov- 

ered, and  the  tailings,  any  tin  in  which  is  lost. 
Although  in  the  subsequent  treatment  of  the 
concentrate  some  of  the  tin  is  lost,  by  far  the 
largest  proportion  is  lost  in  the  tailings  or 
slimes,  as  the  case  may  be,  that  are  discarded 
at  this  stage. 

In  the  concentration  stage  of  the  process,  it 
is  possible  to  recover  tin  oxide  by  further  con- 

centration of  the  slimes  and  tailings,  or  by  re- 
grinding  the  coarser  particles  and  re  concen- 

tration, but  the  economic  limit  is  soon  reached 
when  the  value  of  the  tin  oxide  recovered  will 

not  cover  the  cost  of  re-treatment.  I  have  no 
doubt  that  this  re-concentration  could  be  car- 

ried out  a  dozen  times  and  tin  oxide  recovered 

each  time.  In  fact  this  does  actually  happen 
in  Cornwall,  where  the  mines  after  two  or  three 
treatments  discharge  their  tailings  and  slimes 
into  the  Red  River.  These  are  re-concentrat- 

ed by  the  river  itself,  and  the  tin  streamers  at 
intervals  skim  off  the  concentrate  and  re-treat 
it,  recovering  a  low-grade  tin  oxide.  There  are 
several  of  these  works  between  the  mines  and 

the  sea,  and  they  all  get  tin  oxide.  Finally  the 
tailings  are  washed  out  to  sea,  where  there  is  a 
further  concentration  by  the  sea,  which  washes 
the  tailings  up  on  thebeach, and  this  is  skimmed 
and  tin  oxide  recovered. 

The  final  treatment  of  the  concentrate  de- 
pends on  impurities  contained  in  it. 

For  a  number  of  years  experiments  have 
been  carried  out  in  Cornwall  and  elsewhere 

with  a  view  to  eliminating  water-concentration 
and  substituting  oil-flotation  concentration.  I 
am  told  that  a  big  advance  has  been  made  re- 

cently in  the  application  of  this  method,  but  I 

do  not  know  if  any  definite  results  have  been 
obtained  when  working  on  a  commercial  scale. 
The  successful  application  of  this  process  should 
improve  the  recovery  of  tin,  but  it  does  not  get 
at  the  root  of  the  trouble.  The  root  of  the 

trouble  appears  to  me  to  be  that  in  crushing  the 

original  ore  some  of  the  tin  oxide  remains  at- 
tached to  the  gangue  and  is  lost,  while  some  is 

reduced  to  such  a  fine  state  of  division  that  it 

remains  in  suspension  in  water  and  is  carried 
away  with  the  slimes.  If  a  piece  of  cassiterite 
is  taken  and  roughly  hammered  so  that  the 
whole  of  it  passes  a  20  mesh  screen,  it  will  be 
found thatsome  of  the  tin  oxide  will  be  incoarse 

particles,  and  some  will  be  reduced  to  a  very 
fine  state  of  division,  which  will  settle  in  water 
only  with  difficulty.  It  appears  to  me  that  this 
is  what  happens  in  the  stamp-mill.  Now  if  this 
crushed  tin  oxide  is  mixed  with  fifty  times  its 
weight  of  rock  crushed  to  the  same  degree  of 

fineness,  it  will  be  found  that  the  coarse  parti- 
cles will  be  difficult  to  lose,  but  that  the  fine  tin 

oxide  will  never  be  completely  recovered  by 

water-concentration.  Thishappensin thetreat- 

ment  of  tin  ore.  The  "crop"  tin  almost  re- 
covers itself,  but  the  whole  of  the  fine  tinisnever 

recovered,  and  there  is  a  further  loss  in  tm  ox- 
ide which  is  not  completely  separated  from  the 

gangue  by  crushing. 
Every  effort  has  been  made,  especially  in  re- 

cent years,  with  tin  at  a  high  price,  to  improve 

the  mechanical  appliances  used  in  concentrat- 
ing tin  ores,  but  all  the  time  it  has  been  felt  by 

those  engaged  in  this  work  that  it  was  an  impos- 
sibilitytorecover  more  than  two-thirds  tothree- 
quarti  rs  of  the  tin  oxide  content  of  the  ore  by 
mechanical  concentration. 

It  is  felt  that  the  only  hope  lies  in  either  the 

improved  application  of  the  oil- flotation  con- 
centration or  the  adoption  of  some  chemical 

method  of  extraction  by  attacking  the  tin  oxide 
with  chemicals  and  removing  the  tin  by  getting 

it  into  solution.  W'ithregardtothefirstmethod, 
I  have  no  personal  knowledge  of  the  advances 
made,  but  I  have  no  doubt  that  as  soon  as  any 
definite  results  are  obtained,  those  interested  in 
the  metallurgy  of  tin  will  have  an  opportunity 

of  judging  the  results. 
During  the  past  two  years  I  have  been  ex- 

perimenting on  a  chemical  process  for  the  ex- 
traction of  tin  from  tin  ores,  and  from  these  ex- 

periments I  ha\e  e\olveda  process  which  I  will 
describe. 

The  great  difficulty  in  arriving  at  a  meth- 
od of  ektracting  the  tin  from  ores  is  the  fact 

that  tin  oxide  is  an  inert  compound  closely  re- 
sembling silica.  It  is  practically  insoluble  in 

most  acids,  so  that  before  there  is  any  possi- 
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bility  of  getting  the  tin  into  solution  the  tin  ox- 
ide must  be  first  reduced  to  metal. 

The  process  is  briefly  as  follows.  The  ore 
as  mined,  containing  from  ̂ %  to  5%  of  tin,  is 

first  crushed  in  a  rock-crusher  and  finally 
ground  dry  in  a  Hardinge  type  ball-mill.  The 
degree  of  fineness  will  depend  on  the  nature  of 
the  tin  oxide,  but  it  has  only  to  be  ground  fine 
enough  to  ensure  that  the  particles  of  tin  oxide 

are  exposed.  It  is  not  essential  that  the  tin  ox- 
ide is  separated  from  the  gangue ;  it  is  only 

necessary  that  a  part  of  each  particle  shall  be 
exposed.  Incases  where  the  tin  oxide  occurs  in 
coarse  particles,  5  to  8  mesh  will  suffice,  but 
where  the  particles  of  tin  oxide  are  surrounded, 

as  is  commonly  the  case,  with  iron  and  arseni- 
cal pyrites  and  such-like  impurities,  the  degree 

of  fineness  will  have  to  be  30  mesh  or  finer. 

No  hard  and  fast  rule  can  be  laid  down,  and 
each  variety  of  ore  will  have  to  be  examined 
and  treated  on  its  own  merits.  This  applies  in 
the  same  way  to  any  process,  especially  the 
cyanide  process  for  the  extraction  of  gold.  In 
South  Africa  the  ore  is  ground  to  a  slime  to 

pass  a  200  mesh  screen,  while  in  Sarawak  un- 
til recent  years  the  gold  ore  was  treated  with 

cyanide  solution  direct  from  the  crusher,  2  in. 
mesh  and  over. 

The  dry  pulp  in  my  process  is  first  roasted  in 
an  ordinary  roasting  furnace,  such  as  the  Mer- 
ton  multiple-hearth  mechanically-rabbled  type. 
The  first  two  hearths  are  as  in  the  standard  fur- 

nace, and  in  these  hearths  the  sulphur  and  ar- 
senic are  oxidized  and  volatilized.  It  is  an  ad- 

vantage to  get  the  ore  as  free  from  sulphur  and 
arsenic  as  possible.  The  third  and  fourth  hearths 

are  reducing  hearths,  muffled  so  that  the  com- 
bustible gases  used  for  heating  the  furnace  are 

burnt  in  a  separate  chamber,  but  with  only  a 
thin  fireclay  partition  between  the  combustion 
chambers  and  the  hearths  so  as  not  to  offer 

too  great  a  resistance  to  the  passage  of  heat 
required  in  the  hearth.  All  air  is  excluded  from 
the  reducing  hearths,  and  the  inlets  and  outlets 
are  luted  with  the  ore  itself.  To  ensure  that  no 

air  can  enter  the  reducing  hearths,  the  gas  used 
for  the  purpose  of  reduction  of  the  tin  oxide  to 
metal  is  under  slight  pressure;  thus  should  any 
of  the  openings  become  free,  the  reducing  gas 
will  burn  at  the  opening  and  prevent  any  air 
entering  the  hearths. 

I  propose  firing  the  furnace  and  performing 
the  reduction  with  producergas  generated  in  an 
independent  producer,  although  ordinary  coal 
gas  is  equally  suitable  for  this  purpose.  The 
cost,  however,  is  greatly  in  favour  of  producer 
gas.  After  leaving  the  reducing  hearths,  theore 
passes  into  a  cooling  hearth,  still  in  a  reducing 

atmosphere,  and  is  gradually  cooled  to  atmos- 
pheric temperature.  I  estimate  the  time  neces- 

sary for  this  operation  to  be  four  hours  on  the 
oxidizing  hearths  at  a  temperature  from  atmos- 

pheric to  600°  C. ;  four  hours  on  the  reducing 
hearths  at  a  temperature  from  600°  to  750°  C. ; 
and  four  hours  on  the  cooling  hearth  ;  the  final 

cooling  will  be  done  in  a  water-jacketed  vessel 
and  the  temperature  reduced  to  atmospheric 

temperature. 
On  leaving  the  cooling  hearth  the  whole  of 

the  tin  oxide  will,  within  practicable  limits, 
have  been  reduced  to  metal.  This  metal  will 
be  distributed  throughout  the  gangue  in  small 

particles.  If  it  is  cooled  in  a  reducing  atmos- 
phere, there  is  no  danger  of  the  reverse  reac- 

tion setting  in.  Any  moisture  or  oxygen  pres- 

ent at  a  temperature  of  750°  C.  would  re-con- 
vert the  metallic  tin  to  tin  oxide. 

The  reaction  vessel  is  a  water-cooled  enclosed 
trough  with  anendlessscraperconveyor,  andthe 
reduced  ore  is  dragged  in  a  thin  layer  through 
the  vessel  in  contact  with  dry  gaseous  chlorine, 
which  is  obtained  by  the  direct  expansion  of 
liquid  chlorine.  By  this  means  the  whole  of 
the  metallic  tin  is  converted  to  anhydrous  stan- 

nic chloride  at  atmospheric  temperature.  Care 
must  be  taken  that  no  moisture  comes  in  con- 

tact with  the  stannic  chloride;  otherwise  hy- 
drated  stannic  chloride  is  formed,  which  would 
attack  the  iron  reaction-vessel. 

The  length  of  time  necessary  for  the  ore  to 
be  in  contact  with  the  chlorine  for  the  conver- 

sion of  the  tin  to  stannic  chloride  will  depend 
on  the  amount  of  tin  to  be  converted,  but  with 
average  ores  this  should  not  be  more  than  two 
hours,  as  the  reaction  is  violent.  The  mass  of 
ore  will  then  contain  the  tin  in  the  form  of  an- 

hydrous stannic  chloride,  which  is  a  liquid  at 
ordinary  temperatures.  The  mass  is  then  drawn 
off  from  the  reaction-vessel, and  heated  toabout 

120°  C. ;  the  tin  chloride  is  thus  boiled  off  from 
the  mass,  the  boiling  point  of  stannic  chloride 

being  113°C., or  slightly  above  the  boiling  point 
of  water.  The  vapourized  stannic  chloride  can 
be  condensed  or  absorbed  in  water. 

The  reaction  between  thechlorine  and  thetin 

is  selective  at  ordinary  temperature,  the  only 
other  elements  attacked  by  chlorine  at  atmos- 

pheric temperature  being  sulphur, arsenic, anti- 
mony, aluminium,  and  magnesium.  Any  sul- 

phur, arsenic,  or  antimony  that  may  have  been 
present  in  the  ore  would  be  removed  by  the  ox- 

idizing roast,  and  it  is  impossible  for  either  alu- 
minium or  magnesium  to  be  present  in  metallic 

form.  Theproduct,  therefore,  will  be  pure  stan- 
nic chloride.  The  treatment  of  the  stannic 

chloride  for  the  recovery  of  the  tin  in  the  metal- 
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lie  form  can  be  done  in  several  ways,  but  the 

method  that  commends  itself  is  by  the  replace- 
ment of  the  tin  by  zinc,  forming  metallic  tin 

and  zinc  chloride  ;  or  the  tin  can  be  recovered 
by  electrolysis  and  the  chlorine  also. 

The  advantages  of  the  process  are  :  (l)  That 
being  a  chemical  process  it  is  possible  within 
practical  and  economic  limits  toobtain  the  com- 

plete extraction  of  tin  from  tin  ore  ;  (2)  That 
by  recovering  the  tin  as  metallic  tin  it  saves  the 

costly  returning  charges  ;  (3)  The  mine-owner 
will  be  in  a  position  to  dispose  of  his  product  on 
the  open  market.  The  tin  resulting  from  the 
process,  being  standard  tin  or  better,  will  be 
good  delivery  on  the  open  market,  whereas  at 

present  the  mine-owner  has  only  a  limited  mar- 

ket. The  tin  smelters  only  are  in  a  position  to 

purchase  tin  concentrate,  and  owing  to  the  in- 
creased cost  of  fuel  and  the  difficulties  met  with 

in  extracting  a  pure  tin  from  the  average  tin 
concentrate  derived  from  lode  tin  mines,  the 
mine-owner  has  to  pay  in  the  form  of  returning 
charges  from  ;^30  to ;^60  per  ton  of  metal.  The 
process  may  present  many  difficulties,  but  there 
are  few  if  any  that  cannot  be  overcome  by  seri- 

ous and  intelligent  application.  The  process  is 
rendered  possible  by  the  fact  that  owing  to  the 
war  there  are  now  large  plants  in  many  parts  of 
the  world  for  the  manufacture  of  hquid  chlorine, 
so  that  the  price  of  the  product  is  now  within 
practicable  limits,  the  cost  being  £l)l  to  ̂ 40 

per  ton. 

NEWS  LETTERS. 
VANCOUVER,   B.C. 

September  29. 
Railway  Rates. — One  of  the  most  far- 

reaching  news  items  of  the  month  and  one  that 
affects  all  industries,  particularly  in  the  West, 

is  the  granting  by  the  Canadian  Railway  Com- 
mission of  a  35%  increase  in  freight  rates  in 

British  Columbia  and  a  ̂ 0%  increase  in  the  rest 
of  Canada.  At  the  large  majority  of  the  mines 
in  British  Columbia  in  the  past  the  ores  have 
been  sufficiently  rich  to  ship  directly  to  the 

smelter  without  any  form  of  preliminary  treat- 
ment other  than  hand-sorting.  Many  of  these 

mines,  however,  have  been  working  on  a  pretty 
slim  margin,  and  are  wholly  unable  to  stand  the 
increase  in  freight  rates.  They,  consequently, 
are  faced  with  the  alternative  of  erecting  dress- 

ing plants  or  closing  down.  Many  have  not  the 
working  capital  for  the  former,  so  will  be  forced 
to  accept  the  latter  alternative.  The  bigger 
concerns,  especially  those  on  the  coast,  will  find 

a  way  out  of  the  difficulty.  The  Granby  Con- 
solidated, for  example,  already  has  made  ar- 

rangements with  the  Canadian  Dollar  Steam- 
ship Co.  to  transport  its  blister-copper  from 

Anyox,  B.C.,  where  it  is  produced,  to  Long 
Island,  New  York,  where  it  is  refined,  by  way 
of  the  Panama  Canal,  and  the  manager  states 
that  the  cost  of  transportation  will  be  reduced 
to  nearly  half  that  of  rail,  and  that  the  metal 
will  occupy  15  days  less  in  transit.  In  future, 
practically  all  the  coast  mines  will  ship  their 
product  either  to  Anyox  or  toTacoma,  accord- 

ing to  the  nature  of  the  ore,  and  in  this  way  will 
cut  out  the  rail  haul  to  Trail. 

The  Yukon. — The  summer  season  in  the  Yu- 
kon isnearingitsclose.  The  last  boat  from  Daw- 
son to  Fairbanks  left  the  former  place  on  Sep- 

tember 26.    The  season  has  been  an  unusually 

dry  one,  accompanied  by  a  number  of  big  forest 
fires  and  a  scarcity  of  water.  Thus  it  has  been 
impossible  to  wash  much  of  the  ground  that 

has  been  mined,  and  the  season's  output  will 
suffer  considerably.  The  gold  output  will  be 
substantially  less  than  that  of  last  year.  A 
new  discovery  that  is  said  to  be  important  is 

reported  from  Chandalar,  north  of  Fort  Yu- 
kon, details  of  which,  however,  are  not  yet  to 

hand.  A  Government  road  is  being  built  to 
the  camp.  The  Fortymile  Power  &  Dredging 
Co.  has  done  a  great  deal  of  development  work 
on  Dennison  Fork,  but  has  been  unable  to  wash 
its  ground  from  lack  of  water.  The  company 
will  continue  development  through  the  winter, 
and  by  next  spring  expects  to  have  sufficient 
ground  blocked  out  to  keep  one  or  two  dredges 
in  operation  for  some  time.  A  wireless  plant 
is  being  erected  at  Fortymile,  which  will  keep 
the  place  in  touch  with  the  outside  world. 

There  has  been  considerable  activity  at  the 
new  silver  camp,  at  Mayo,  on  the  Stewart 
river,  about  140  miles  south  of  Dawson.  O.  B. 
Perry,  general  manager  of  the  Yukon  Gold 
Mining  Co.,  who  has  just  arrived  from  there, 
states  that  the  Guggenheim  interests  will  spend 
about  half  a  million  dollars  in  development  and 
equipment  during  the  coming  winter.  Among 
other  improvements,  a  concentrating  plant  is 

to  be  erected.  At  the  present  time  the  com- 
pany has  a  tractor  hauling  ore  from  Mayo  to 

Mayo  Landing,  and  it  is  expected  that  this  ore, 

which  is  high-grade,  will  be  taken  to  the  sea- 
board and  thence  to  Tacoma  before  navigation 

closes.  The  Yukon  Silver- Lead  Mining  Co. 
has  decided  to  put  in  a  concentrating  plant. 
Although  nearly  all  the  ore  in  this  camp  is  of 
high  grade,  generally  running  upward  of  $200 
to  the  ton,  the  roads  are  so  bad  and  the  cost  of 
transportation  so  great  that  concentration  of 
the  ore  becomes  necessary. 
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British  Columbia  Silver. — A  large 
amount  of  exploration  has  been  done  in  the  new 
silver  district  in  the  northwestern  part  of  Brit- 

ish Columbia,  and,  although  there  are  some 
exceedingly  promising  prospects, nonewmines 
have  been  developed.  The  two  mines  that 
have  been  the  making  of  the  district  are  both 
giving  a  good  account  of  themselves.  The 
Dolly  Varden,  at  Alice  Arm,  is  steadily  ship- 

ping from  230  to  240  tons  daily  to  Anyox,  the 
ore  averaging  37  oz.  of  silver  per  ton.  These 
shipments  are  sweetened  by  a  monthly  ship- 

ment of  about  20  tons  to  the  Tacoma  smelter 

that  run  well  over  1,000  oz.  of  silver  per  ton. 
This  ore  undoubtedly  is  secondary,  and  shows 
plate  and  wire  silver  freely. 

The  Premier  mine,  at  Salmon  river,  is  pre- 
paring for  its  winter  shipping  season.  Last 

winter,  owing  to  a  strike  in  the  heart  of  the 

shipping  season,  only  1,500  tons  of  ore,  aver- 
aging $275  per  ton  in  gold  and  silver,  was 

shipped,  although  a  considerable  amount  of 

lower  -  grade  ore  was  mined.  This  winter  it 
is  intended  to  ship  not  less  than  double  that 
amount.  Horses  are  now  being  assembled 
for  the  purpose,  some  50  already  being  in  the 

company's  stables.  Ore  shipping  is  to  com- 
mence at  once  in  a  small  way,  and  continued 

at  full  capacity  as  soon  as  the  snow  makes  the 
going  good.  Work  on  the  new  concentrator 
is  progressing  slowly, as  the  difficulty  of  getting 
supplies  in  retards  the  work,  but  it  is  hoped  to 
have  the  plant  in  running  order  early  in  the  new 
year.  The  first  unit  will  have  a  capacity  of 
100  tons  per  day,  and  there  is  enough  ore  to 
keep  this  plant  busy  for  some  time  already  on 
the  dumps. 

Work  on  the  Big  Missouri  mine,  higher  up 
the  river  than  the  Premier,  has  been  stopped. 
This  is  disappointing,  as  many  engineers 
hoped  that  this  would  be  made  into  a  shipping 
mine.  Though  no  official  information  has  been 
given  out,  it  is  generally  supposed  that  the 
holders  of  the  option  did  not  find  sufficient 

high-grade  ore  by  the  diamond-drilling  opera- 
tions to  guarantee  taking  up  the  option,  and 

the  immense  body  of  low-grade  ore  that  has 
been  demonstrated  on  the  surface  offers  too 

many  metallurgical  difficulties  to  be  attractive 
in  so  out-of-the-way  a  place. 

Slogan. —  Interest  in  the  Slocan  district, 
which  has  been  on  the  wane  on  account  of  the 
persistent  activities  of  the  One  Big  Union, 
which  has  called  strike  after  strike  for  no  good 
reason,  has  been  revived  by  the  reopening  of 
the  old  Payne  mine,  which  has  been  taken  over 

by  the  Pacific  Mines  Development  Co.,  organ- 
ized for  that  purpose  by  Campbell,  Wells,  & 

5—5 

Elmendorf,  mining  engineers,  of  Seattle.  The 

property  consists  of  six  crown-granted  min- 
ing-claims, and  comprises  the  claims  located 

in  the  district.  Since  its  location  in  1891,  the 
Payne  has  produced  more  than  five  million 

dollars'  worth  of  ore,  and  at  a  time  when  both 
silver  and  lead  were  selling  at  considerably 
lower  prices  than  at  present ;  and  it  has  paid 
dividends  amounting  to  $1,438,000.  The  main 
ore- shoot,  which  was  stoped  from  the  No.  5 
level  to  the  surface,  was  1,200  ft.  long,  with  an 

average  width  of  about  six  inches,  which,  how- 
ever, was  practically  clear  galena,  averaging 

68%  of  lead  and  1 20  oz.  of  silver  per  ton.  Some 
50,000  tons  of  such  ore,  together  with  6,000 
tons  of  zinc  ore,  was  shipped  from  the  mine. 
Later  in  the  nineties,  the  mine  was  acquired 
by  a  Montreal  company, organized  by  Clarence 

J.  McQuaig,  for  $3,000,000.  The  new  com- 
pany erected  a  mill  at  the  railway,  and  con- 

nected it  with  the  No.  5  tunnel  by  a  gravity 

tramway.  After  some  180,000  tons  of  lower- 
grade  ore  that  had  been  left  in  the  stopes  by 
the  previous  company  had  been  milled,  the 
plant  was  burned  in  1902,  and  soon  after  the 
Montreal  company  ceased  operating  the  mine. 
In  1902,  W.  E.  Zwicky,  who  was  manager 

for  the  Montreal  company,  organized  the  Slo- 
can Payne  Mines,  Ltd.,  to  take  a  lease  and 

bond  of  the  mine.  This  company  drove  a  400 

ft.  tunnel  to  cut  the  ore-body  at  a  depth 
of  725  ft.  below  the  No.  5  level,  but  either  the 
vein  had  faulted  or  the  direction  of  the  tunnel 

was  miscalculated,  and  considerable  cross- 
cutting  had  to  be  done  before  the  vein  ulti- 

mately was  found  some  200  ft.  wide  to  the  left 
of  where  it  was  expected.  By  this  time  funds 
had  become  exhausted  ;  the  war  had  started, 
and  it  was  impossible  to  raise  money  for  the 
purpose  of  continuing  work.  Added  to  this  the 
vein  at  the  point  of  intersection  of  the  cross- 

cut no  longer  carried  the  famous  rich  streak, 

and  many  engineers  were  sceptical  as  to  whe- 
ther further  exploration  would  develop  it  at  this 

depth.  The  present  company, which  has  leased 
the  property  on  exceedingly  liberal  terms,  will 
start  exploration  work  at  this  point.  The  terms 
of  the  lease  and  option  are  :  $1,000  cash,  as  a 
guarantee  of  good  faith  ;  $20,000  in  two  years; 
$30,000  in  three  years ;  and  the  balance  of 
$49,000  in  four  years.  The  agreement  carries 
with  it  the  obligation  to  do  not  less  than  $5,000 
worth  of  work  each  year  and  to  pay  15%  on  all 
ore  sold,  such  sums  to  be  deducted  from  the 

purchase  price. Oil  Exploration. — D.  B.  Dowling,  oil 
geologist  to  the  Canadian  Geological  Survey, 
is  authority   for    the  statement   that    British 
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capitalists,  headed  by  Lord  Cowdray ,  will  make 
a  more  extended  exploration  for  oil  in  western 
Canada  than  previously  has  been  undertaken, 
not  excepting  the  work  that  is  now  being  done 
by  the  Imperial  Oil  Co.  During  the  present 
summer  the  Imperial  Oil  Co.  has  been  doing 
a  large  amount  of  exploration  work,  its  opera- 

tions extending  from  the  international  bound- 
ary right  up  to  the  Mackenzie  river,  within  the 

Arctic  circle.  Some  success  recently  has  been 
achieved  north  of  Great  Slave  Lake. 

Alberta  Coal. — Once  again  the  One  Big 
Union  is  fomenting  trouble  in  the  Alberta  coal 
mines,  a  strike  being  called  for  October  1.  The 

O.B.U.  is  endeavouring  by  this  means  to  over- 

throw the  compulsory  United  Mine  Workers* 
"  check-off,"  and  with  negotiations  pending  be- 

tween the  U.M.W.  and  the  operators  to  re- 

open the  question  of  an  increase  of  $ I'SO  a  day 
for  day-wage  men,  it  seems  not  unlikely  to 
succeed  in  bringing  about  a  general  strike 

throughout  the  province.  The  Federal  Minis- 
ter of  Labour  is  in  Calgary  endeavouring  to 

avert  such  a  catastrophe  just  as  the  winter  is 
setting  in  and  all  the  coal  that  can  be  mined 
is  needed. 

MELBOURNE. 

September  1 . 
Bendigo  Amalgamated  Goldfields. — 

The  company's  operations  during  the  year 
ended  June  30  resulted  in  a  net  profit  of 

^110,881,  after  providing  ̂ 8,800  for  depre- 
ciation of  plant,  and  at  the  end  of  the  year  it 

paid  its  first  dividend,  which  amounted  to 

;^44,226  (including  the  Co-operative  Alliance 
bonus).  During  the  year  the  board  appropria- 

ted out  of  current  ascertained  profits  the  sum 
of  ;^20,000  to  meet  expenditure  on  new  plant 
during  the  year,  and  they  ask  for  authority  to 
appropriate  such  other  sum  as  they  may  think 
fit  for  the  purposes  of  development  and  new 
plant  during  the  year  now  current.  The  sur- 

plus of  liquid  assets  on  June  30  was  ;^76,178. 
In  the  first  three  half-years  (properly  19 
months)  the  company  made  successive  losses 

amounting  in  all  to  ̂'69,559.  The  first  profit 
was  made  in  the  half-year  ended  June  30,  1919, 

and  amounted  to  ̂ "2,934  ;  the  following  half- year  yielded  ̂ 31,250,  and  the  last  ir79,631, 

showing  that  nearly  72%  of  last  year's  profit 
was  made  in  the  second  half,  January  to  June, 
1920.  The  total  profits  for  the  three  half- 

years  were,  therefore,  /"ll 3,815,  and  deduct- 
ing the  /'69,559  previously  lost,  the  net  profit from  the  beginning  of  June,  1917,  to  the  end  of 

June,  1920,  was  ir44,256.  What  the  company 
owes  to  the  rich  Constellation  reef  is  shown 

by  the  fact  that  during  the  past  year  the  com- 
pany itself  produced  from  it  gold  to  the  value 

of  ;^146,004,  while  tributers  produced  a  fur- 
ther ^822  from  the  same  workings.  Up  to 

the  end  of  August  this  rich  reef  continued  to 
yield  well,  the  ore  being  still  worth  nearly  2  oz. 
to  the  ton.  The  find  recently  reported  in  the 
Mc  Duff  shaft  has,  however,  proved  disappoint- 

ing, the  value  being  only  a  little  over  6  dwt. 
It  was  atone  time  thought  that  this  formation 
was  the  South  New  Moon  reef,  but  further 
work  upon  it  has  shown  that  the  supposition 
was  incorrect  and  that  the  reef  is  a  new  one. 
It  has  therefore  been  named  the  Constellation. 

The  total  prospecting  and  development  work 
for  the  year  was  19,286  ft.,  including  689  ft.  of 
boring  by  shot-drill  and  7,373  ft.  by  diamond- 
drill.  In  stoping,  102,194  tons  of  ore  was 
taken  out,  including  25,895  tons  by  tributers ; 
the  total  gold  amounted  to  62,057  oz.,  includ- 

ing tributers'  8,562  oz. ;  the  company's  aver- 
age value  was  14'02  dwt.  per  ton,  and  that  of 

the  tributers  6*61  dwt.,  the  average  from  all 
works  being  12T4dwt.  per  ton.  In  the  pre- 

vious year  112,977  tons  of  ore  yielded  41,022 

oz.,  or  7'27  dwt.  per  ton.  It  will  be  seen, 
therefore,  that  although  the  ore  v;on  during 
the  past  year  was  of  considerably  higher  grade, 
the  quantity  produced  was  considerably  less. 
On  this  the  general  manager,  Mr.  A.  Moline, 

comments  :  "It  was  hoped  a  year  ago  that  the 
small  tonnage  then  being  got  could  be  increas- 

ed, but,  instead  of  that,  although  the  gold  re- 
turns have  been  extremely  satisfactory,  the 

output  of  ore  has  shown  a  further  reduction. 

This  has  had  an  adverse  effect  upon  costs," 
which  amounted  to  about  38s.  6d.  per  ton. 
Wages  and  mining  supplies  of  all  kinds  have 
been  exceedingly  high,  and  the  former  made 
up  46%  of  the  whole  expenditure  of  the  year. 
A  comparison  has  been  made  between  the 

present  wages  sheet  for  the  whole  of  the  com- 
pany's work,  and  the  corresponding  rates  that 

ruled  during  the  19  years  from  1892  to  1910, 

when  the  present  company's  group  of  mines 
were  being  worked  by  separate  companies. 
Allowance  has  been  made  for  the  fact  that 

overtime  rates,  which  now  average  time-and- 
a-half,  were  then  all  paid  for  at  the  ordinary 
rate,  and  that,  prior  to  1916,  48  hours  a  week 

were  worked  by  all  employees,  whereas  under- 

ground employees  are  now  paid  48  hours' 
wages  for  44  hours'  work.  Taking  these  fac- 

tors into  consideration,  the  net  result  is  that 
the  average  rate  of  wage  paid  during  last  year 

represents  a  70%  increase  over  the  correspond- 
ing rate  15  years  ago,  while  at  the  close  of  the 

year  the  comparison  was  more  adverse,  show- 



NOVEMBER,    1920 
291 

ing  an  increase  of  more  than  80%.  In  a  tabu- 
lated statement  of  total  costs  for  the  two  peri- 

ods (last  year  and  the  earlier  19  years)  it  is 
shown  that  wages,  fuel,  stores,  repairs,  timber, 
carting,  &c.,  which  in  the  earlier  period  aver- 

aged ^126,356  per  annum,  cost  last  year 

;^196,401,  an  increase  of  55"42%.  The  past 
year's  costs  of  38'40  shillings  per  ton  there- 

fore corresponds  to  2474  shillings  per  ton  in 
the  earlier  period.  Continuing  the  comparison, 
Mr.  Moline  says  that  the  output  from  the 
several  mines  during  the  period  1892-1910 
averaged  8,500  tons  per  fortnight,  whereas  the 
cost  figures  just  mentioned  apply  to  an  output 
of  just  under  4,000  tons  per  fortnight.  If  the 
necessary  raw  material  should  be  available 
following  upon  a  few  favourable  developments 
in  the  mine,  the  present  plant  could  be  adap- 

ted to  dealing  with  twice  as  much  ore  as  is  now 
being  handled,  with  a  proportionate  reduction 
in  costs  per  ton. 
Proposed  Hydro- Electric  Scheme 

FOR  Victoria. — During  the  past  few  years 
proposals  have  been  mooted  for  utilizing  the 

water-power  of  the  Kiewa  River  (a  tributary 
of  the  Murray,  in  north-east  Victoria)  for  the 
production  of  the  electric  current.  At  first  it 
was  even  hoped  to  secure  permits  for  the  sup- 

ply of  electric  power  from  this  source  to  Mel- 

bourne itself,  but  as  the  Government's  scheme 
for  supplying  the  metropolitan  area  from  the 
Morwell  brown-coal  field  matured  itself  with 
painful  slowness,  it  became  evident  that  the 
most  that  could  be  looked  for  would  be  to  have 

a  large  country  area  in  which  to  operate. 
Then  there  came  suggestions  from  official 
sources,  if  not  even  from  ministers  them- 

selves, that  the  State  Government  might  take 
the  whole  electric  supply  business  into  its  own 
hands,  making  it  a  State  monopoly.  The 
question  was  revived  last  week  when  a  depu- 

tation from  the  National  Federation  waited 

upon  the  Premier,  Mr.  Lawson,  and  urged  the 
desirability  of  carrying  out  the  Kiewa  River 
scheme  for  the  purpose  of  supplying  such  im- 

portant centres  as  Bendigo,  Ballarat,  Mary- 
borough, and  Geelong  with  cheap  power  in 

order  to  foster  provincial  industries  and  stimu- 
late new  ones.  Mr.  Lawson,  in  replying,  said 

that  the  Government  fully  realized  the  perilous 
position  in  which  industries  in  Victoria  were 

too  frequently  placed  by  shortage  of  coal  sup- 
plies, and  the  extent  to  which  manufacturing 

and  other  interests  were  retarded.  Realizing 
these  facts,  the  Government  had  appointed  an 
Electricity  Commission.  The  brown-coal  de- 

posits being  ready  for  development,  the  Com- 
mission  was  authorized  to  go  ahead.     The 

Commission  had  also  been  authorized  to  in- 

vestigate the  potentialities  of  water-power,  and 
this  inquiry  was  now  proceeding.  Instructions 
were  given  to  the  Commission  to  report  fully 
upon  the  Kiewa  River  scheme.  It  was  found 
that  insufficient  data  were  available,  and  it  be- 

came necessary  to  appoint  a  staff  to  carry  out 
a  thorough  investigation.  Mr.  A.  G.  M.  Mit- 

chell was  now  collecting  the  necessary  data. 
The  Government  had  to  consider  the  question 
of  the  supply  of  electric  power  from  both  the 
city  and  country  points  of  view.  He  could 
picture  a  time  when  electric  power  would  be 
in  general  use  for  industries,  when  every  farm 
house  would  be  supplied  with  electric  light, 
when  the  threshing-machine  and  the  plough 
would  be  driven  by  electricity,  and  when  the 
work  of  the  household  would  be  similarly  per- 

formed. The  Government  had  appointed 
Lieutenant-General  Sir  John  Monash  to  man- 

age the  scheme,  and  it  intended  shortly  to  ap- 
point a  commission  on  the  lines  of  the  Mel- 

bourne Harbour  Trust.  Mr.  Lawson  gave  no 
encouragement  to  the  hopes  of  private  com- 

panies which  are  anxious  to  undertake  the 
Kiewa  River  scheme. 

Anglo  -  Persian  Oil  Refinery. — The 
Prime  Minister  announced  last  week  that  the 

Anglo-Persian  Oil  Company  had  taken  the  ne- 
cessary steps  to  form  and  register  the  refinery 

company,  which  would  be  known  as  the  Com- 
monwealth Oil  Refineries,  Ltd.  One  condition 

of  the  formation  of  the  refinery  company  is 
that  of  the  total  number  of  directors  three-sev- 

enths should  be  nominated  by  and  represent 
the  Commonwealth.  At  the  present  stage  it  is 
not  considered  advisable  to  make  arrangements 
of  a  permanent  character  for  the  representation 
of  the  Commonwealth,  and  the  Government 
has  therefore  appointed  its  three  directors  to 
act  in  a  temporary  capacity,  pending  final  ar- 

rangements. These  are  Sir  Robert  Garran.the 
Federal  Solicitor-General ;  Mr.  N.  C.  Lock- 
yer,  and  Mr.  Robert  Gibson.  It  is  understood 

that  the  Anglo- Persian  Oil  Company  will  be 
represented  on  the  directorate  by  Mr.  F.  H. 
Bathurst,  Professor  Payne,  Mr.  T.  J.  Green- 
way,  and  Mr.  W.  J.  Byrne.  When  the  refinery 
proposal  was  first  mooted,  there  was  something 
pathetic  in  the  wail  of  companies  which  are 
patiently  searching  for  petroleum  in  various 
parts  of  Australia,  but  have  so  far  met  with  no 
success  ;  the  best  that  any  of  them  has  obtain- 

ed after  several  years  of  boring  has  been  pro- 
mising indications.  Nevertheless  their  distress 

was  acute,  for  a  time,  at  the  thought  that  when 
they  did  strike  oil  they  would  not  be  allowed 
the  profits  upon  its  refining,  but  would  have  to 
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pay  the  new  "  foreign  "  company  for  doing  it. Their  fears  were  promptly  dispelled,  however, 

by  the  announcement  of  the  Anglo-Persian 
company  that  it  did  not  seek  a  monopoly  of  the 
refining  business,  but  that  any  other  company 
wishing  to  do  so  could  put  up  its  refinery  next 
door  to  them  without  arousing  enmity.  The 

company's  works  are  expected  to  be  erected  at 
Newcastle  (N.S.W.),  and  it  is  considered  not 
unlikely  that  they  may  occupy  a  site  used  some 

years  ago  for  shale-oil  production.  If  so,  the 
existing  buildings  and  portion  of  the  plant  now 

there  may  be  of  service,  even  if  certain  altera- 
tions have  to  be  made. 

Tasmanian  Coal. — The  Electrolytic  Zinc 
Company  has  taken  over  a  coal  mine  at  Port 
Cygnet,  about  30  miles  south  of  Hobart,  the 
intention  being  to  supply  the  requirements  of 
their  own  works,  and  later  on  to  export  some 

of  the  coal  for  use  in  the  company's  processes 
on  the  mainland. 

A  new  coalfield  is  being  developed  at  Fingal, 
in  north-east  Tasmania.  The  seams  are  up  to 
8  ft.  thick.  Nearly  40  years  ago  some  of  this 
coal  was  tried  on  two  gunboats,  and  the  engi- 

neers reported  it  to  be  nearly  equal  to  the  best 

steaming  coal  from  Newcastle,  N.S.W.  Un- 
der the  coal-beds  there  is  a  thick  bed  of  good 

fireclay,  and  trials  made  of  it  many  years  ago 
in  Launceston  and  Melbourne  proved  that  it 

was  even  superior  to  Stourbridge  clay  in  Eng- 
land. If  this  is  confirmed  by  later  experiments, 

firebricks,  etc.,  could  be  easily  made  on  the 
field  near  the  source  of  origin.  It  is  stated  that 

the  Fingal  field  presents  an  undoubted  possi- 
bility of  proving  one  of  the  richest  and  most  ex- 

tensive coalfields  in  the  State.  The  size  of  the 

seams,  the  extent  of  the  coal-bearing  areas,  the 
facility  with  which  the  coal  can  be  won,  and  the 
nearness  of  the  railway  line  give  the  field  a 
unique  position  for  profitable  enterprise. 

An  announcement  has  been  made  that  re- 

presentatives of  the  South  Australian  Govern- 
ment have  been  making  investigations  with  the 

view  of  that  Government  taking  over  the  Dal- 
mayne  colliery,  on  the  east  coast  of  Tasmania. 
The  company  that  at  present  owns  this  colliery 
has  seen  in  the  shortage  of  coal  in  Victoria  and 

South  Australia  an  opportunity  for  develop- 
ment of  its  property.  A  representative  of  the 

company  called  the  attention  of  the  South  Aus- 
tralian Government  to  this  unworked  colliery 

near  the  seaboard  of  Tasmania,  containing  a 
13  ft.  seam  of  useful  coal  and  other  seams  of 
smaller  size.  It  was  pointed  out  that  as  South 
Australia  was  not  a  producer  of  coal,  she  should 
take  measures  to  secure  supplies  from  some 
other  State,  and  this  she  could  do  in  Tasmania, 

where,  owing  to  the  presence  of  the  hydro-elec- 
tric scheme,  the  people  were  rapidly  becoming 

independent  of  coal  for  power  and  lighting  pur- 
poses. The  South  Australian  Governmentwas 

so  impressed  with  the  position  put  before  it 
that  it  decided  to  have  an  inspection  made,  and 
sent  over  to  Tasmania  Mr.  Lockhart  Jack,  the 

Government  Geologist,  who  carefully  exam- 
ined the  mine,  and  was  able  to  examine  the  13 

ft.  seam  along  the  whole  of  a  600  ft.  drive.  A 
practical  test  was  made  of  the  coal  on  a  train 

from  St.  Mary's  to  Conara.  Steam  was  main- 
tained with  ease.  The  lack  of  aconvenientport 

hasbeen  the  difficulty  hitherto.  A  jetty  was 
built  at  Picannini  Point  a  few  years  ago,  but 
part  of  it  was  carried  away  by  a  storm.  The 
proposal  now  is  to  run  a  tramway  from  the  mine 
toColesBay,a  distance  of  33  miles,  where  there 
is  perfectly  sheltered  water  with  a  depth  of  40 
ft.,  and  deep- water  approaches.  A  survey  for 
such  a  tramway  was  made  by  the  Survey  De- 

partment 15  years  ago.  Steamers  that  bring 
roasted  ore  from  South  Australia  for  the  Elec- 

trolytic Zinc  Company  could  use  the  coal  from 
this  mine  and  would  be  provided  with  back 
freight. 

TORONTO. 

October  11. 

The  Labour  Situation. — The  mining 
industries  of  Northern  Ontario  have  been  for 
some  time  seriously  handicapped  on  account 
of  labour  shortage,  which  is  most  acutely  felt 

by  the  gold-mining  companies  of  Porcupine 
and  Kirkland  Lake.  Early  in  the  season  many 
mine  workers  left  the  district,  being  attracted 

by  the  high  wages  paid  by  American  manu- 
facturers, more  especially  in  the  automobile 

trade,  and  the  mining  operators  found  it  neces- 
sary to  curtail  operations.  Now,  owing  to  the 

closing  down  of  many  industrial  plants  in  the 
United  States,  men  are  returning  in  consider- 

able numbers  to  Northern  Ontario,  but  only  a 

small  percentage  seek  employment  at  the 
mines,  owing  to  the  high  wages  offered  by  the 
large  pulp-mills  under  construction.  The 
shortage  of  men  in  the  gold  camp  is  estimated 
at  about  2,000,  and  at  Cobalt  the  demand  for 
labour  is  considerably  greater  than  the  supply. 
The  problem  with  which  the  large  employers 
of  labour  are  confronted  is  not  merely  the  pro- 

curing of  adequate  numbers,  but  the  training 
of  those  offering  to  do  the  work,  as  the  greatest 
shortage  is  in  skilled  men.  Latterly  there  has 
been  some  improvement  in  labour  conditions, 
and  the  hope  is  entertained  that  the  difficulty 
will  be  overcome  during  the  winter. 

Porcupine. — An  interim  report  issued  by 
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the  Hollinger  Consolidated,  covering  the  per- 
iod from  January  1  to  September  8,  shows 

a  net  profit  of  $2,581,373,  as  compared  with 
$2,408,209  in  thecorresponding  period  of  1919. 
The  average  number  of  men  employed  was 
1,070,  and  the  number  of  tons  treated  per  day 
was  1,838,  as  compared  with  1,263  men  em- 

ployed and  1,902  tons  per  day  treated.  The 

company  has  adopted  a  deep-mining  pro- 
gramme, and  intends  to  carry  the  main  central 

shaft  down  to  the  2,000  ft.  level.  It  has  now 
reached  a  depth  of  about  1,700  ft. 

The  annual  report  of  the  Mclntyre  for  the 

year  ended  June  30  shows  a  great  improve- 
ment in  the  position  of  the  company,  the  ore 

reserves  being  estimated  at  502,682  tons,  of 
the  value  of  $5,595,500,  as  compared  with 
433,057  tons  valued  at  $4,777,324  last  year. 
The  total  extraction  was  $2,080,178,  and  the 
net  profits  $818,020,  as  compared  with 
$683,350.  The  average  value  of  ore  treated 

showed  an  increase  from  $975  to  $11*52  per 
ton.  At  the  annual  meeting,  R.  J.  Ennis,  the 
general  manager,  stated  that  exploration  on 
vein  No.  7  had  disclosed  a  large  ore-body  be- 

tween the  1,375  and  1,600  ft.  levels,  which  was 

found  to  contain  large  quantities  of  ore  yield- 
ing $13  to  $14  per  ton.  The  shareholders  of 

the  Mclntyre,  as  well  as  those  of  the  Timis- 
kaming  of  Cobalt,  have  ratified  the  agreement 
for  the  purchase  by  these  companies  of  the 
Blue  Diamond  and  Canadian  Collieries  coal 
mines  in  Alberta.  The  Blue  Diamond  is  al- 

ready being  operated  by  the  Mclntyre  with  a 
force  of  150  men.  The  purchase  price  is 
$450,000,  and  the  Canadian  Collieries  is  taken 
over  on  option  with  a  cash  payment  of 
$150,000,  the  total  price  being  $1,000,000. 

The  Dome  Mines  is  working  at  about  two- 
thirds  capacity,  treating  about  1,000  tons  of 
ore  daily.  It  is  stated  that  early  estimates  of 
the  ore  being  taken  out  proved  too  low,  the 
gold  content  now  averaging  some  $6  per  ton. 

Work  has  been  started  on  the  unwatering  of 

the  workings  of  the  Vipond-North  Thompson, 
which  will  be  reopened  under  the  supervision 

of  J.  B.  McArthur,  an  English  mining  engi- 
neer. Dr.  J.  Mackintosh  Bell  has  been  ap- 
pointed manager. 

The  North  Crown  is  carrying  out  an  ex- 
pensive exploration  programme  by  diamond- 

drilling  at  depth,  which  is  expected  to  have  im- 
portant results.  It  has  been  found  that  the 

greenstone  formation  shows  a  tendency  to  in- 
crease in  extent,  and  that  at  depth  the  indica- 

tions are  that  much  of  the  porphyry  areas 
showing  on  the  surface  will  be  underlain  by 

greenstone,  forming  a  highly  favourable  for- 

mation for  the  occurrence  of  gold.  A  cross- cut 
is  being  run  from  the  main  workings  toward 
the  Thompson  Krist  property.  The  mill  is 
treating  some  IS  tons  daily,  the  current  output 
being  sufficient  to  finance  exploration  and  de- 

velopment work. 
KiRKLAND  Lake. — The  Lake  Shore  dur- 

ing August  extracted  $35,261  from  the  treat- 
ment of  1,281  tons  of  ore,  being  an  average  of 

$27'52  per  ton.  The  total  production  up  to  the 
end  of  August  was  $1,011,579.  The  sinking 
of  the  shaft  to  the  800  ft.  level  is  well  under 

way.  Surface  exploration  on  the  Granby- 
Kirkland  has  been  completed  andminingopera- 
tions  started.  A  shaft  is  being  put  down  on  a 
vein  \\  ft.  wide  stated  to  carry  gold  content 

running  $15  to  the  ton.  Several  other  well- 
mineralized  veins  occur  on  the  surface.  The 

Wright- Hargraves  is  making  good  progress 
with  the  erection  of  the  mill,  which  is  expected 
to  be  completed  before  the  end  of  the  year. 
The  Bidgood  has  encountered  a  wide  vein  in  a 
cross-cut  on  the  300  ft.  level.  At  the  Hunton- 
Kirkland  ore  has  come  into  the  shaft  which  is 

stated  to  show  visible  gold.  The  vein  of  the 
Wood-Kirkland  at  a  depth  of  50  ft.  in  the  shaft 
shows  a  width  of  about  6  ft.  with  gold  content 
of  $9  per  ton.  The  vein  recently  encountered 
on  the  Kirkland- Porphyry  (formerly  the  Orr) 
on  the  400  ft.  level  is  believed  to  be  an  exten- 

sion of  the  Lake  Shore  vein,  to  which  it  bears 
a  striking  resemblance. 

Cobalt. — Mine-owners  who  stored  large 

quantities  of  their  bullion  while  silver  was  sell- 
ing at  a  low  price  have  recently  been  making 

heavy  shipments  since  market  conditions  im- 
proved. Owing  to  the  increased  price  of  cobalt 

metal,  which  is  selling  at  $6  per  lb.,  the  Cobalt 
mines  are  now  deriving  a  considerable  revenue 
from  the  cobalt  content  of  their  silver  ore, 

which  was  formerly  not  paid  for  by  the  smel- 
ters. The  smelters  at  Thorold  and  Deloro, 

Ont.,  are  equipped  for  the  recovery  of  cobalt. 
The  Nipissing  during  September  mined  ore 

of  an  estimated  value  of  $225,100,  and  shipped 
bullion  and  residue  from  Nipissing  and  custom 
ores  of  an  estimated  net  value  of  $658,296. 
Operations  were  considerably  curtailed  during 
the  month  owing  to  the  scarcity  of  underground 
labour.  At  the  Kerr  Lake  three  new  veins 
have  been  found  on  the  surface  in  the  course 
of  making  excavations  for  new  equipment,  and 
search  is  being  made  for  others.  Much  of  the 
ore  ranges  between  2,000  and  6,000oz.  per  ton. 
The  Crown  Reserve  is  carrying  on  explora- 

tions at  depth  by  diamond-drilling  to  a  point 
2,000  ft.  belowthe  surface.  The  object  in  view 
is  to  ascertain  whether  another  diabase  sill 
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underlies  the  present  known  mineralized  area, 
rendering  deeper  mining  feasible,  a  point  upon 
which  the  opinion  of  geological  experts  is  di- 

vided. Four  companies,  the  Mining  Corpora- 
tion of  Canada,  Coniagas,  McKinley-Darragh, 

and  Dominion  Reduction,  are  now  treating 

sands  and  slimes  by  the  oil-flotation  process. 
The  Mining  Corporation  is  treating  about 
10,000  tons  of  tailing  per  month  which  are 
taken  from  Cobalt  Lake,  the  estimated  quantity 
remaining  there  being  over  300,000  tons. 

CAMBORNE. 

TlNCROFT. — The  financial  difficulties  of 
this  company,  accentuated  by  the  coal  strike, 
necessitated  notice  being  given  to  the  employ- 

ees, who  number  some  250.  It  has  been  a 
struggle  to  keep  going  for  a  considerable  time, 
but  some  of  the  directors  have  guaranteed  the 
merchants  in  the  hope  that  the  price  of  tin 
would  speedily  improve  and  enable  the  mine 
to  be  worked  without  loss.  Now  we  have  the 

employees  coming  forward  and  offering  to  con- 
tribute a  sum  of  ir200  per  month,  until  the 

present  troublous  times  are  past,  with  a  view 
of  avoiding  the  suspension  of  operations. 
This  is  not  the  first  time  that  the  employees 
have  come  to  the  assistance  of  Tincroft,  for, 
in  1914,  a  monetary  offer  was  made  to  help  the 
company  out  of  its  then  difficulties.  This  offer 

speaks  highly  for  the  confidence  existing  be- 
tween the  directors,  the  management,  and  the 

employees,  and  is  evidence  that  the  spirit  of 
the  old  mine  adventurer  has  not  yet  died  out 
in  Cornwall.  When  it  is  remembered,  too, 
that  the  earnings  of  the  men  are  regrettably 
low,  such  as  to  leave  little,  if  any,  margin  over 
living  expenses,  we  can  well  understand  that 
the  directors  were  deeply  moved  at  this  striking 
instance  or  self-sacrifice.  If  only  the  same 
spirit — the  willingness  of  labour  to  co-operate 
with  the  representatives  of  capital  and  manage- 

ment— could  be  shown  in  other  national  indus- 
tries, what  a  glorious  opportunity  there  would 

be  to  capture  the  world's  markets,  to  lessen 
unemployment,  and  to  maintain  and  perhaps 
advance  the  improved  conditions  of  the  workers 
throughout  the  country.  We  are  glad  to  hear 
that  the  directors  have  decided  to  accept  the 
offer  of  the  employees,  and  make  yet  one  more 
effort  to  keep  the  mine  going.  Work  has  there- 

fore been  resumed  on  a  full  scale. 

DOLCOATH. — A  week  or  so  since,  a  further 
200  men  were  discharged  from  this  mine,  so 

that  the  number  of  employees  has  now  been  re- 
duced to  between  300  and  350,  which  compares 

with  about  double  that  number  employed  in 
1919.    Some  of  the  discharged  men  have  been 

engaged  at  Dolcoath  all  their  lives,  and  it  must 
have  been  a  most  painful  duty  for  Mr.  K.  A. 
Thomas  to  discharge  men  with  so  long  a  record 
of  faithful  service.  Recently  Messrs.  Bewick, 
Moreing  &  Co.  have  been  making  an  inspection 

of  this  property,  doubtless  with  a  view  to  in- 
fluencing the  provision  of  fresh  capital.  In- 

deed we  understand  that  shortly  the  share- 
holders will  be  asked  to  find  the  money  to  un- 

dertake the  lateral  exploration  of  the  North 

and  South  Roskear  setts,  which  adjoin  Dol- 
coath on  the  north,  with  a  view  to  testing  the 

principal  lodes  in  the  granite  ;  hitherto  lodes  in 
these  setts,  except  to  a  limited  extent  in  North 
Roskear,  haveonlybeen  workedin  the  killas  for 
copper.  This  appears  to  be  a  most  promising 
mining  venture,  and  the  shareholders  will  be  well 
advised  to  support  the  directors  in  their  effort 
to  secure  for  the  company  a  new  lease  of  life. 

Grenville. — There  seems  little  prospect 
of  operations  being  resumed  on  any  scale  at 
this  mine ;  the  water  is  gradually  rising  and 
cleaning  up  is  the  order  of  the  day.  There  is 
some  agitation  locally  that  the  shareholders 
should  be  called  together  with  a  view  to  the 
provision  of  further  capital,  but  we  understand 
that  the  largest  holders  have  already  declined 
to  find  more  money.  It  is  a  thousand  pities,  in 
view  of  the  ore  disclosed  in  the  upper  levels, 

that  sufficient  money  cannot  be  found  for  fur- 
ther lateral  development,  and  also  to  provide  a 

new  milling  and  dressing  plant,  by  which  such 
ore  could  be  treated  at  a  reasonable  figure  and 

without  unduly  high  losses.  However,  a  circu- 
lar has  been  issued  showing  that  the  board  has 

made  every  effort  possible  to  secure  further 
capital,  but,  so  far,  without  success ;  if  local 
shareholders  are  prepared  to  find  the  money, 
no  difficulties  would  be  put  in  their  way. 

East  Pool  &  Agar. — The  water  troubles 
at  Agar  shaft  have  at  last  been  mastered,  the 
broken  balance-bob  has  been  repaired,  and 
shortly  the  development  programme  will  doubt- 

less be  in  full  swing  again.  At  the  time  of  the 

accident, all  the  developmentpointswereshow- 
ing  most  encouraging  values.  If  the  price  of 

tin  advances,  as  is  anticipated  in  the  near  fu- 
ture, then  this  company  should  once  more  be 

earning  handsome  profits.  The  sale  of  tin  at 
the  Tin  Ticketing  of  October  18  led  some 
writers  to  assume  that  the  management  were 
dissatisfied  with  the  contract  method  of  sale 
and  had  decided  to  return  to  the  old  method. 

This  is  not  the  case.  The  contract  had  expir- 
ed, and  pending  the  settlement  of  a  fresh  one, 

the  concentrate  was  temporarily  sold  at  the 
Ticketing.  We  understand  that  a  new  contract 
has  now  been  fixed  up  with  the  PenpoU  Tin 
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Smelting  Co.,  Ltd, 
Tin  Prices  Control. — It  will  be  recalled 

that,  in  the  August  issue,  we  referred  to  the  pro- 
posal of  Mr.  M.  T.  Taylor  to  form  an  organiza- 

tion of  producers  with  a  view  to  controlling  tin 
prices.  This  matter  was  sympathetically  con- 

sidered by  the  Cornish  Chamber  of  Mines,  and 
it  was  resolved  to  take  action  on  lines  which 

we  then  outlined.  At  a  meeting  of  represen- 
tatives of  the  Cornish,  Nigerian,  and  Ma- 
layan Chambers  of  Mines,  it  was  subse- 

quently resolved  that  such  representatives 

were  of  opinion  "  that  it  is  necessary,  for  the 
protection  of  the  tin-mining  industry,  to  ap- 

proach the  various  Governments  of  countries 
in  which  tin  ore  is  produced  with  a  view  to  the 
adoption  by  legislation  of  a  minimum  export 

price."  Subsequently,  however,  it  was  decided 
not  to  proceed  further  at  present  because  of  the 
fact  that  the  Council  of  the  Nigerian  Chamber 
of  Mines  had  passed  a  resolution  declining  to 
endorse  any  recommendation  involving  Gov- 

ernment control  or  interference  with  the  in- 

dustry. For  our  part,  we  can  quite  under- 
stand and  appreciate  the  attitude  of  the  Ni- 
gerian producers. 

China-Clay.  —  The  recent  purchase  by 
Messrs.  Bewick,  Moreing  &  Co.  of  the  pro- 

perty and  assets  of  the  Cornish  Kaolin  Co., 
Ltd.,  marks  the  entry  of  that  well-known  firm 
into  the  china-clay  industry  of  the  West  of 
England.  The  property  is  situated  near  Bod- 

min, with  drys  adjoining  Bodmin  Road  station. 
The  company  is  already  a  producer,  and  has, 
we  understand,  greatdevelopment  possibilities. 
As  Tehidy  Minerals  Ltd.  is  interested  in  this 

purchase  and  also  owns  extensive  china-clay 
setts  in  the  Bodmin  district,  we  shall  not  be 
surprised  to  hear  of  considerable  activity  in  this 
district  in  the  near  future. 

The  property  of  the  China-Clay  Corpora- 
tion, Ltd.,  situated  on  Dartmoor,  was  recently 

sold  by  auction,  under  an  order  of  the  High 

Court,  to  Mr.  Mallaby-Deeley,  M.P.,  for  the 
sum  of  ;^47,000.  The  China-Clay  Corpora- 

tion, Ltd.,  has  a  share  capital  of  ̂ "400, 000,  and 
the  purchase  price  of  the  property  paid  to  the 
vendors  only  about  ten  years  ago  was  ̂ 90,000, 
of  which  ̂ 20,000  was  paid  in  cash  and  the 

balance  in  fully-paid  shares  of  the  corporation. 
It  is  not  known  what  Mr.  Mallaby-Deeley  in- 

tends to  do  with  the  property.  The  opinion 
as  to  the  value  of  the  property  varies  widely 
among  local  people.  On  the  one  hand  it  is 
said  that  the  deposits  are  too  patchy,  while  in 
other  quarters  the  blame  for  previous  failure 
is  attributed  to  mistakes  in  development  and 
arrangement  of  treatment  plant. 

LETTERS  TO  the  EDITOR 
Precision  of  Ideas  in  Tin  Dressing. 

The  Editor  : 

Sir — We  have  read  with  interest  your  leader- 
ette on  the  Looseness  of  Cornish  Terminology 

in  your  issue  of  October,  and  quite  agree  with 
your  remarks  on  this  subject.  But  we  think 
that  the  mental  attitude  which  underlies  the 
same  could  be  adopted  with  great  benefit  in 
considering  the  effect  generally  of  similar  loose- 

ness of  terminology  in  the  publication  of  scien- 
tific papers  throughout  this  country.  The  value 

of  accuracy  of  expression  as  an  indication  of 
and  means  to  correct  thinking  is  not  appreci- 

ated as  it  ought  to  be.  Philologists  recognize 
that  the  reason  why  our  French  neighbours  are 
such  brilliant  and  logical  thinkers  is  the  neces- 

sity imposed  upon  them  by  the  demands  of 
their  language  to  express  their  thoughts  with 
a  nicety  of  phrasing  and  a  fastidious  selection 
of  the  right  word  which  is  in  marked  contrast 
with  English  practice. 

Confining  ourselves,  however,  on  this  sub- 
ject to  the  technical  matters  of  our  calling,  we 

might  draw  attention  to  the  reports  of  the  Tin 
andTungsten  Research  Committee,  which  pro- 

vide an  excellent  illustration  of  lack  of  clear- 
ness and  precision  in  scientific  papers.  It  is 

perhaps  not  profitable  to  demonstrate  this  by 
reference  to  particular  passages;  we  will,  there- 

fore, confine  ourselves  to  a  point  which  will 
appeal  to  your  readers  generally,  as  having 
apparently  more  practical  importance  and  not 
savouring  of  what  will  seem  to  some  of  them 
a  craving  for  pedantic  accuracy.  This  point 
is  a  confusion  which  arises  through  harping 
continually  and  solely  on  the  percentage  re- 

covery of  the  metal  values  in  an  ore.  Much 

has  been  said,  for  instance,  of  the  losses*  in 
dressing  tin  ores,  but  an  idea  is  always  con- 

veyed of  these  losses  by  the  simple  statement 
of  the  percentage  of  the  content  which  is  re- 

covered. It  is  quite  evident  that  this  supplies 
no  criterion  of  the  efficiency  of  the  treatment. 
Take  an  extreme  instance,  and  suppose  that 

the  material  to  be  treated  contained  only  0"5% 
of  tin  metal  by  chemical  assay.  In  this  case 
a  recovery  of  50%  of  the  metal  content  would 
be  considered  highly  creditable,  allowing  for 
the  most  favourable  circumstances  to  prevail 
in  respect  of  the  amenability  to  treatment  of 
the  material. 

Take  again  an  extreme  instance  in  the  other 
direction,  and  suppose  that  the  material  con- 

tained 3''.,  of  tin  metal.  In  this  case,  allowing 
similar  circumstances  to  apply,  a  comparative 
recovery  should  show  a  return  of  something 
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over  90%  of  the  content.  The  principle  under- 
lying the  presentation  of  these  two  statements 

will  be  admitted  by  all  familiar  with  ore  treat- 
ment, and  yet  it  is  current  practice  to  invite 

criticism,  favourable  or  otherwise,  of  particular 
examples  of  the  dressing  of  tin  ore  by  citing 

the  percentage  of  the  actual  tin  which  is  re- 
covered. In  fact,  the  efficiency  or  inefficiency 

of  Cornish  methods  of  dealing  with  tin  ore  is 
summarized  by  an  expression  of  this  kind.  It 

may  be  asked  at  this  point,  by  those  who  ad- 
mit all  that  is  stated  above,  what  other  con- 

venient method  of  expressing  the  efficiency  of 
the  treatment  in  figures  should  be  adopted,  and 

our  answer  would  be  the  "  percentage  of  tin  in 
the  tailings  "  or  a  "  factor  expressing  the  ratio 
of  the  recovery  to  the  original  content."  In 
searching  for  a  ratio  that  is  constant  in  its  re- 

lationship to  the  results  of  efficient  practice,  we 
are  immediately  directed  to  the  minimum  value 

which  an  ore  may  contain  to  admit  of  an  ap- 
preciable portion  being  extracted  on  the  usual 

mechanical  appliances.  This  minimum  stands 
in  the  same  relationship  to  ore  treatment  as  a 

"  trace  "  of  a  metal  stands  to  an  ore  assay,  and 
it  establishes  the  maximum  which  an  efficiently 
treated  tailing  should  contain.  The  latter  is 
ascertainable  by  comparison  of  results  over  a 
wide  number  of  cases  and  might  be  taken  as 

the  determining  factor  of  efficient  ore-dressing. 
It  is  independent  or  almost  independent  of  the 
original  contentand  soisa  satisfactory  criterion 
of  such  treatment. 
The  British  Mining  &  Metal  Co.,  Ltd. 

J.  H.  Heap,  Director. 

Gunnislake,  near  Tavistock, 
October  23. 

Wheal  Busy  Mine. 

The  Editor  : 

Sir — Your  Camborne  correspondent  in  his 
notes  on  the  above  mine,  in  the  October  issue, 

rightly  points  out  that  un watering  will  be  neces- 
sary. But  he  omits  to  point  out  that  a  very 

large  tonnageof  profitablearsenicaloreisavail- 
able,  and  can  be  and  is  being  worked,  above 
the  270  ft.  level,  which  is  clear  of  water.  This 
ore  will  keep  the  reduction  plant  fully 
employed  while  the  necessary  unwatering 
takes  place. 

E.  HoMERSHAM,  M.Inst.M.M. 

London,  October  30. 

[Reference  is  made  to  Mr.  Homersham's 
letter  in  the  Review  of  Mining,  where  addi- 

tional information  is  given  relating  to  the 

prospects  of  Wheal  Busy  arsenic  mine.  — 
Editor.] 

PERSONAL 
George  Rennie  Airth  is  visiting  Trinidad. 
H.  Foster  Bain  has  concluded  his  geological  work 

in  Yunnan,  and  has  returned  to  Washington. 
C.  O.  Bannister  has  been  appointed  professor  of 

metallurgy  in  Liverpool  University. 
H.  B.  Bateman  has  left  for  Arabia. 
C.  P.  C.  Beresford  has  resigned  as  manager  of 

Prestea  Block  A,  and  is  going  to  Bolivia. 
Vincent  Bkamall  has  been  elected  president  of 

the  Manchester  Geological  and  Mining  Society. 
P.  Burbidge  has  left  Gympie  and  is  now  with  the 

Mount  Elliott  company,  at  Selwyn,  Queensland. 
J.  H.  Butters,  chief  engineer  for  the  Tasmanian 

State  Hydro-Electric  Department,  who  is  travelling  to 
England  by  way  of  Canada,  is  expected  here  at  the  end 
of  this  month. 

James  Caldwell,  Deputy  Chairman  of  Industrials, 
Ltd.,  and  technical  director  of  several  electric  welding 
concerns,  has  retired  from  the  firm  of  James  E.  Say- 
ers  &  Caldwell,  consulting  engineers,  Glasgow,  as  from 
August  last.  His  address  is  14-16,  Cockspur  Street, 
and  Parliament  Mansions,  Victoria  St.,  Westminster. 

Dr.  J.  Morrow  Campbell  has  left  on  his  return  to 
Burma. 

G.  W.  Campion  is  expected  from  West  Africa. 
W.  A.  Carlyle  is  here  from  Canada. 
W.  Clark,  a  director  of  Vickers,  Ltd.,  has  been 

elected  Master  Cutler  at  Sheffield  for  the  ensuing  year. 
Thomas  A.  Clarke  has  left  on  his  return  to  Port 

Sudan. L.  Maurice  Cockerell  hasreturned  from  Mexico. 
T.  W.  Edgeworth  David,  professor  of  geology  in 

the  University  of  Sydney,  has  been  awarded  the 
G.B.E.,  in  recognition  of  his  war  services. 

S.  H.  De  la  Mare  has  left  for  Khartoum. 
V.  J.  Edwards  is  back  from  Nigeria 
W.  H.  Eplett  is  here  from  the  Federated  Malay 

States. 
A.  C.  Gaved  has  returned  to  Nigeria. 
P.  Lyttelton  Gell  has  been  appointed  president 

of  the  British  South  Africa  Company. 
Donald  Gill  has  been  released  from  Russia. 
Stanley  H.  Graham  has  been  appointed  professor 

of  mining  engineering  in  the  Queen's  University, 
Kingston,  Ontario. 
Charles  Hoyle  and  other  members  of  the  staff  of 

the  Esperanza  company.  El  Oro,  were  for  a  short  time 
prisoners  of  Zamora,  one  of  the  Mexican  bandits,  dur- 

ing September. J.  P.  Hutchins  is  at  present  resident  in  Madrid. 
J.  G.  Lawn  has  joined  the  board  of  the  Frank  Smith 

Diamond  &  Exploration  Company. 
Dr.  Malcolm  Maclaren  has  been  appointed  a 

member  of  the  technical  committee  of  the  National 

Mining  Corporation. 
T.  G.  Madgwick  has  been  appointed  assistant  pro- 

fessor of  petroleum  technology  in  Birmingham  Uni- versity. 

Harold  D.  Martin  has  joined  the  staff  of  the  Ben- 
gal Iron  and  Steel  Company,  and  has  gone  to  India. 

William  McNeill  has  left  for  Mexico. 
C.  W.  Moore,  the  London  manager  and  secretary 

of  the  Consolidated  Mines  Selection  Company,  has 
been  seriously  ill  for  some  months,  but  we  are  glad  to 
hear  that  he  is  now  recovering,  having  greatly  benefit- 

ed by  a  stay  at  Brighton.  He  hopes  to  return  to  busi- 
ness in  a  week  or  two. 

Horace  G.  Nichols  has  gone  from  Mexico  to 
British  Columbia. 

D.  a.  Thompson  is  here  from  West  Africa. 
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L.  A.  Parsons  has  resigned  the  position  of  associate 
editor  of  the  Mining  and  Scientific  Press. 
W.  PellewHarvey  has  returned  from  British 

Columbia. 

S.  F.  Pollard  has  been  appointed  manager  of  the 
office  which  Brunner,  Mond  &  Co.,  Ltd  ,  have  estab- 

lished at  Melbourne. 

J.  W.  Russell  has  been  appointed  professor  of 
geology  in  the  Western  University,  London,  Ontario. 

H.  Hardy  Smith  is  here  from  Korea,  and  is  sailing 
shortly  for  Australia. 

Dr.  a.  W.  Stickney  has  returned  from  Russia  after 
long  detention  in  Moscow,  and  is  going  shortly  to 
France 

E.  H.  Walker,  an  engineer  with  the  Utah  Copper 
Co. ,  has  joined  the  staff  of  the  Union  Miniere  in  Congo 
State. 

A.  B.  Watson  is  here  from  West  Africa. 
H.  H.  Yuill  is  back  from  Canada  and  is  going  to 

West  Africa. 

J.  P.  Iddings,  the  eminent  American  petrologist, 

author  of  "Rock  Minerals"  and  "Igneous  Rocks," 
died  in  August,  at  the  age  of  63.  The  following  ap- 

preciation of  his  work,  written  by  Dr.  Willet  G.  Miller, 
appears  in  iheCanadian  Mining  Journal  for  October 

1  :  "Joseph  Paxon  Iddings  was  formerly  professor  of 
petrology  in  the  University  of  Chicago  and  at  one  time 
a  geologist  of  the  U.S.  Geological  Survey.  Hebecame 
a  member  of  the  staff  in  Chicago  in  1892,  at  the  time 
of  the  organization  of  that  geological  department  which 
has  had  such  a  great  influence  on  the  science  through 
its  students  and  the  writings  and  research  work  of  the 
members  of  the  staff.  The  work  of  Chamberlin.  Salis- 

bury, Penrose,  and  Iddings,  all  original  members  of 
the  staff,  has  done,  at  least,  as  much,  it  is  safe  to  say, 
to  advance  the  science  during  the  last  thirty  years  as 
that  of  any  other  four  men  throughout  the  world. 
During  the  closing  decades  of  the  last  century,  petro- 

logy, or  as  it  was  more  commonly  called,  petrography, 
was  probably  the  most  popular  branch  of  geology 
among  post-graduate  students.  The  microscopic  study 
of  rocks  in  thin  sections  was  really  founded  by  an  Eng- 

lishman, Sorby,  but  like  certain  other  sciences  was  de- 
veloped in  Germany.  Heidelberg  and  Leipzig  attracted 

practically  all  students  of  petrography  from  North 
America  until  G.  H.  Williams  began  his  distinguished 
career  as  teacher  and  investigator  on  the  staff  of  Johns 
Hopkins  University,  ended  by  his  untimely  death  in 

1894.  Iddings'  professorial  work  in  Chicago  continued 
until  1908.  Through  their  teaching  Williams  and  Id- 

dings exerted  a  profound  influence  on  petrography. 
After  they  took  up  professorial  work  it  was  no  longer 
necessary  to  leave  North  America  for  the  best  instruc- 

tion obtainable  in  this  specialized  subject.  Iddings' 
epoch-makmg  work  on  the  rocks  of  the  Yellowstone 
National  Park  and  his  books  on  '  Rock  Minerals  '  and 

on  '  Igneous  Rocks  '  will  serve  as  lasting  memorials 
to  his  too  brief  career.  The  passing  of  his  contempor- 

aries at  early  ages,  George  H.  Williams,  J.  Francis 
Williams,  and,  more  recently,  L.  V.  Pirsson,  deprived 
petrography  of  remarkable  students  and  investigators. 

The  '  Quantitative  Classification  of  Igneous  Rocks,' 
the  joint  production  of  Cross,  Iddings,  Pirsson,  and 
Washington,  has  done  much  to  make  petrography  a 
more  exact  science.  The  igneous  rocks  have  come  to 
be  recognized  as  the  most  important  factors  in  the  gene- 

sis of  metalliferous  deposits.  Much  of  the  research 
work  of  men  like  Iddings  might  appear  to  be  of  an  ab- 

stract or  academic  nature,  but,  as  in  the  case  of  other 
sciences,  the  study  of  the  pure  science  has  had  a  far- 
reaching  effect  on  the  applied." 

TRADE   PARAGRAPHS 
The  Hoffmann  Manufacturing  Co.,  Ltd.,  of 

Chelmsford,  are  putting  on  the  market  a  roller- bearing 
suitable  for  mine-cars. 
Peter  Brotherhood,  Ltd.,  makers  of  steam  and 

gas  engines,  air-compressors,  etc.,  have  moved  their 
London  office  from  Queen  Anne's  Gate  to  Central 
House,  Kingsway,  London,  W.C.2. 
The  General  Electric  Co.,  Ltd.,  head  offices, 

67,  Queen  Victoria  Street,  London,  E.C.4,  send  us 
their  catalogue  dealing  with  industrial  and  street 
lighting  as  carried  out  by  means  of  their  Osram  lamps. 
Siemens  Brothers  &  Co.,  Ltd.,  and  Siemens 

Brothers  Dynamo  Works,  Ltd.,  are  moving  their 
head  offices  from  Kensington  to  Caxton  House,  West- 
minster. 

The  Star  Drilling  Machine  Co.,  of  Akron, 
Ohio,  and  2,  Rector  Street,  New  York,  send  us  a  new 
catalogue  giving  full  particulars  of  their  system  of 
drilling  for  water,  oil,  and  coal,  and  for  other  minerals. 

The  Worthington  Pump  and  Machinery  Cor- 
poration, of  115,  Broadway,  New  York,  send  us  their 

Bulletin  D  1302,  dealing  with  Forged  Fluid  End 
Pumps. 

Nissens,  Ltd,,  of  174,  Corporation  Street,  Birm- 
ingham, are  erecting  extensive  storage  houses  for  the 

Government  at  Hull  on  the  "  Nissen  Hut  "  principle, 
consisting  of  18  buildings  each  552  ft.  and  40  ft.  wide. 

Bruce  Peebles  &  Co.,  Ltd.,  of  Edinburgh,  send 
us  particulars  of  their  exhibits  at  the  Shipbuilding, 
Engineering,  and  Electrical  Exhibition,  held  at  Glas- 

gow. This  firm  is  the  largest  maker  in  Scotland  of 
electric  power  plant  of  all  kinds. 
The  Westinghouse  Electric  &  Manufactur- 

ing Co.,  of  East  Pittsburgh,  Pennsylvania,  send  us 
pamphlet  No.  3,461  which  describes  and  illustrates 
their  automatic  current  regulator  for  electric  arc  fur- 

naces having  movable  electrodes. 
The  Pacific  Tank  and  Pipe  Co.,  of  302,  Market 

Street,  San  Francisco,  is  now  represented  in  this  coun- 
try by  J.  F.  Mitchell-Roberts,  of  2,  Broad  Street 

Place,  London,  E.C.2.  The  company  makes  aspecialty 
of  pipes,  tanks,  and  vats  made  of  Californian  redwood. 

T.  Cooke  &  Sons,  Ltd.,  of  the  Buckingham  Works, 
York,  send  us  pamphlets  relating  to  their  post-war  pat- 

tern transit  theodolites  and  tacheometers.  These 
pamphlets  contain  complete  descriptions  of  the  instru- 

ments, with  instructions  as  to  their  use  and  adjustment. 
The  firm  also  publish  a  pamphlet  dealing  with  their 
transits  designed  on  the  American  pattern. 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd., 
of  8,  Great  George  Street,  Westminster,  send  us  a  series 
of  leaflets  describing  the  Armstrong-Jensen  Water 
Turbines,  of  the  Francis,  Spiral  Francis,  and  Impulse 
types.  These  turbines  have  wide  applications  for  the 
production  of  hydro-electric  power,  and  are  adapted 
to  the  requirements  of  the  mining  engineer  and  metal- 
lurgist. 
John  &  Edwin  Wright,  Ltd.,  of  the  Universe 

Rope  Works,  Birmingham,  are  showing  their  special- 
ties at  the  Shipbuilding,  Engineering,  and  Electrical 

Exhibition,  held  this  month  at  Glasgow.  For  engineer- 
ing purposes  they  are  showing  special  non-rotating 

ropes  for  cranes,  hoists,  etc.  ;  for  mining  purposes  wire 
ropes  of  special  construction  for  winding,  sinking,  haul- 

age, cage  conductors,  aerial  cableways,  etc.  ;  and  for 
shipping,  gal  vanized  steel  wire  ropes  for  use  as  hawsers, 
tow-lines,  trawl  warps,  running  rigging,  etc. ,  as  well  as 
for  launching.  For  oil-well  drilling  the  firm 's  ropes  are 
used  for  drilling-cables,  casing-lines,  sand  and  baling 
lines.    They  are  also  used  for  logging  purposes. 
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The  Dings  Wet  Magnetic  Concentrator. 

The  Dings  Magnetic  Separator  Co.,  of  Mil- 
waukee, Wisconsin,  send  us  particulars  of  their  separ- 

ator for  wet  concentration.  This  separator,  type  "  B- 
W,"  is  built  upon  a  combination  of  the  Wetherill  and 
Dings  principles.  The  pulp  is  fed  on  to  a  vanner  belt 
which  conveys  it  under  the  two  magnetic  poles.  The 
magnetic  material  attracted  to  the  poles  is  removed  by 
two  cross  belts.  There  is  a  north  pole  and  south  pole 
of  the  Wetherill  type,  and  thecoilsarehorizontal.  The 
non-magnetic  material  is  discharged  over  the  drive  pul- 

ley into  the  launder  underneath.  The  standard  Weth- 
erill machine  has  coils  both  above  and  below  the  belt. 

The  lower  coil  would  probably  be  water-soaked  in  a 
short  time  if  used  upon  a  wet  machine.  A  Dingsbridge- 
bar  has  been  substituted  for  the  lower  Wetherill  coil, 

completing  the  magnetic  circuit.  The  mtensities  ob- 
tained are  equal  to  the  standard  Wetherill  machine. 

The  cross  belts  which  remove  the  magnetic  material 
must  be  placed  above  the  surface  of  the  pulp,  conse- 

quently a  very  large  magnetic  gap  is  required.  The  in- 
versed  law  of  magnetism  and  the  large  gap  necessitate 
a  high  intensity  field  to  attract  the  magnetic  particles 
of  ore  in  the  pulp.  There  is  a  distinct  agitating  action 
caused  by  the  magnetic  flux  in  the  pulp  underneath  the 
pole.  Thiszoneof  agitation  is  of  assistance  in  thorougii- 
ly  washing  and  cleaning  the  magnetic  particles  and  free- 

ing them  from  any  attached  non-magnetic  material. 
In  this  regard  it  is  necessary  to  say  that  upon  a  dry 
machine,  where  the  material  is  fed  upon  a  belt,  a  cluster 
of  long  grains  will  stand  up  something  like  a  cone.  As 
they  are  pulled  toward  the  pole,  they  sometimes  en- 

close and  grip  a  small  piece  of  nonmagnetic  material 
and  remove  it.  This  is  one  of  the  causes  of  finding  non- 

magnetic material  discharged  with  the  magnetic.     The 

agitation  in  the  water  beneath  the  poles  removes  this 
difficulty  and  the  machine  is  making  a  very  clean  pro- 

duct. One  of  the  difficulties  in  dry  magnetic  separa- 
tion has  been  the  clinging  of  fine  material  and  particles 

to  the  belt,  and  finer  than  100  mesh  was  exceedingly 
difficult  to  separate  cleanly.  The  wet  machine  is  mak- 

ing a  high-grade  zinc  concentrate  from  ore  ground  to 
60%  through  200  mesh  screen.  The  consistency  of  the 
pulp  is  about  one  of  solids  to  four  of  water.  It  has  the 
capacity  of  100  tons  per  24  hours  on  a  48  in.  belt.  Ow- 

ing to  the  fact  that  this  is  a  very  high  intensity  machine 
and  that  there  is  agitation,  it  is  not  necessary  to  run  the 
machine  one  grain  deep.  Consequently  it  is  possible  to 
get  a  much  larger  capacity  upon  fine  material  than  has 
heretofore  been  accomplished  upon  dry  ore.  One  of 
the  main  objections  to  magnetic  separation  arises  from 
the  formation  of  dust  and  dirt  on  account  of  handling 
dry  material,  as  well  as  the  cost  of  drying.  This  mach- 

ine removes  this  objection,  and  it  can  be  used  in  connec- 
tion with  other  wet  concentration  machines.  The  coils 

of  the  machine  are  thoroughly  impregnated  by  vacuum 
and  pressure,  and  then  encased,  thus  making  them 
waterproof.  The  current  can  be  varied  by  a  large  rheo- 

stat, and  the  poles  may  be  raised  or  lowered  indepen- 
dently to  give  any  width  of  gap  desired.  The  power  re- 

cjuired  to  drive  and  energize  the  coils  is  small.  The 
machine  is  sold  outright,  and  not  upon  a  royalty  basis. 
It  is  made  in  five  sizes,  with  belt  widths  from  18  to  60 
inches.  The  performance  of  these  machines  at  the 
Trail  smelter  was  described  in  the  Magazine  for  June 
last.  In  the  accompanying  illustration  is  shown  a  la- 

boratory machine  with  much  greater  intensity  than  those 
of  the  usual  types,  and  it  is  intended  for  experimental 
work  on  ores  of  low  magnetic  susceptibility. 
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Hadfields,  Ltd.,  of  Sheffield,  received  the  mem- 
bers of  the  British  Commercial  Gas  Association,  who 

were  attending  the  annual  convention  of  the  associa- 
tion held  on  October  19  and  20,  and  showed  them  over 

their  East  Hecla  Works.  The  special  feature  of  the 
visit  was  an  inspection  of  the  new  foundry  for  small 
steel  castings.  Most  of  the  buildings  in  this  foundry 
were  erected  during  the  war  period  for  use  in  shell 
manufacture.  Since  the  war  these  shops  have  been 
stripped  of  all  shell  plant,  and  with  various  alterations 
and  additions  are  now  admirably  suited  for  their  new 
purpose.  New  buildings  of  various  kinds  have  also 
been  built  to  complete  the  scheme.  The  whole  scheme 
covers  an  area  of  12j  acres,  of  which  7^  acres  are 
covered  by  roofs.  The  main  building  (about  4  acres), 
in  which  is  housed  the  foundry  and  steel-making  plant, 
is  well  equipped  with  modern  plant,  a  feature  being  the 
use  made  of  electric  tractors  for  haulage  purposes. 
This  plant  is  capable  of  an  output  of  400  to  500  tons 
per  week.  The  foundry  has  been  laid  out  to  deal  with 
all  types  of  small  steel  castings  for  colliery,  mining, 
engineering,  and  other  industries,  but  larger  castings 
could  be  made  if  necessary.  Included  in  the  foundry 
plant  are  heating  fires,  core  and  drying  stoves,  mould- 

ing machines,  etc.  ;  also  there  is  installed  a  completely 
equipped  compo  mill,  with  sand-storage  accommoda- 

tion, sand-mixing  machines,  and  grinding  mills.  The 
heat  treatment  shop  (about  1  acre)  is  equipped  with 
16  furnaces  of  the  raised  bottom  and  roller  bottom 
variety  ;  also  tanks  for  quenching.  Housed  in  this 
shop  is  an  up-to-date  sand-blast.  The  other  shops  in- 

clude :  Rumbling  shop  equipped  with  three  electrically 
driven  rumblers ;  grinding  and  fettling  shop  (|  acre) 
fitted  up  with  a  large  number  of  grinding  wheels,  all 
connected  up  to  a  modern  dust-extracting  plant;  ma- 

chine shop  (nearly  f  acre)  ;  inspection,  assembling,  and 
forwarding  shop  (nearly  ̂   acre)  ;  wheel  and  axle  shop 

equipped  with  pneumatic  hammers,  smiths'  hearths, 
and  dipping  pans  ;  moulding-box  shop  ;  storage  shed 
for  coke,  etc.  ;  gantry  for  raw  materials,  80  ft.  span, 
240  ft.  long,  fitted  with  a  10-ton  overhead  electric 
travelling  crane  suitably  designed  to  work  with  an  elec- 

tric lifting  magnet ;  one  7-ton  stationary  electric  luffing 
jib  crane,  50  ft.  radius  of  action  ;  associated  with  this 
crane  is  a  breaking-up  tub.  All  shops  are  well  fitted 
up  with  overhead  electric  cranes,  railway  connections 
are  coupled  up  to  all  necessary  places,  and  there  is  in- 

stalled a  2  ft.  gauge  inter-shop  communication  railway 
system  with  all  facilities  to  deal  with  the  various  classes 
of  work.  It  is  estimated  that  when  the  new  depart- 

ments are  fully  equipped  employment  will  be  found  for 
500  workmen  in  the  foundry  alone,  and  with  the  an- 

nealing, machining,  and  other  departments,  say  1,000 
workmen. 

COMMERCIAL  MOTOR  SHOW  AT  OLYMPIA. 
An  exhibition  of  commercial  motors  was  held  at 

Olympia,  Kensington,  during  the  ten  days  ended  Octo- 
ber 23 .  Some  of  the  space  was  occupied  by  motor  buses, 

charabancs,  and  taxi-cabs,  but  the  cars  intended  for 
the  transport  of  heavy  goods  appeared  to  attract  the 
chief  attention.  For  mining  engineers  this  type  of  haul 
age  vehicle  presents  many  points  of  interest,  especially 
the  vehicles  with  side  or  back  tip.  It  is  not  possible  in 
the  space  at  our  disposal  to  do  more  than  mention  the 
names  of  a  few  of  the  makers  of  these  petrol  driven  tip- 

ping wagons  :  The  Daimler  Co.,  of  Coventry  ;  Walker 
Brothers  Ltd.,  of  Wigan  ;  North-Western  Motors, 
Ltd.,  of  Liverpool  ;  Republic  Trucks,  Ltd.,  of  London  ; 
Associated  Equipment  Co.,  Ltd.,  of  VValthamstow  ; 
Guy  Motors,  Ltd.,  of  Wolverhampton;  Enfield-All- 
day  Motors,  Ltd.,  of  Birmingham  ;  W.  &  G.  Du  Cros, 

Ltd.,  of  Acton  ;  British  Berna  Motor  Lorries,  Ltd.,  of 
Guildford  ;  Star  Engineering  Co.,  Ltd.,  of  Wolver- 

hampton ;  Albion  Motor  Car  Co.,  Ltd.,  of  Glasgow  ; 
Commercial  Cars,  Ltd.,  of  Luton  ;  J.  I.  Thornycroft 
&  Co.,  Ltd.,  of  Basingstoke;  J.  &  E.  Hall,  Ltd.,  of 
Dartford  ;  Soci^t^  Anonyme  Adolphe  Saurer,  Arbon, 
Switzerland  ;  Sentinel  Wagon  Works,  Ltd. ,  of  Shrews- 

bury. G.  Scammell&  Nephew,  Ltd.,of  West  Watford, 
Hertfordshire,  showed  their  six-wheeled  wagon,  in 
which  the  fore  part  of  the  carrier  body  rests  on  a  turn- 

table over  the  back  wheels  of  the  motor.  W.  H.  Dor- 
mancy Co.,  Ltd.,  of  Stafford  (makers  of  the  wave-trans- 

mission rock-drill),  showed  many  types  of  motor-en- 
gines. Ferodo,  Ltd.,  of  Chapel-en-le-Frith,  showed 

their  clutch  and  brake  linings,  which  find  application 
in  winding  engines.  The  Skefko  Ball  Bearing  Co., 
Ltd.,  of  Luton,  and  the  Hoffmann  Manufacturing  Co., 
Ltd.,  of  Chelmsford,  showed  their  respective  special- 

ties in  bearings.  The  British  Thomson-Houston  Co., 
Ltd . ,  of  Coventry,  showed  a  number  of  electrical  acces- 

sories. The  Coventry  Chain  Co.,  Ltd.,  of  Coventry, 
had  an  exhibit  of  theirchains,  of  the  roller  and  inverted- 
tooth  types,  used  in  the  transmission  of  power.  Hans 
Renold,  Ltd.,  of  Manchester,  also  exhibited  their  roller- 
chains  used  for  power  transmission.  The  steel  pro- 

ducers and  the  makers  of  special  alloys  were  well  repre- 
sented. Any  of  the  above-named  companies  will  send 

particulars  on  application. 

METAL   MARKETS 
Copper. — After  showing  a  considerable  amount  of 

strength  during  the  early  part  of  October,  due  to  per- 
sistent heavy  buying  of  standard  warrants  in  connec- 

tion with  Italian  sulphaterequirements,  themarket  took 
on  a  distinctly  weaker  appearance.  The  fact  of  the 
matter  is  that  there  is  too  much  copper  above  ground 
at  present.  Had  demands  only  kept  up  at  a  reason- 

able pace  and  had  Europe  not  practically  ruined  itself 
over  the  war,  there  would  have  been  reasonable  hope 
for  consumption  absorbing  the  surplus  metal.  As  it  is, 
financial  considerations  have  proved  paramount  and 
have  forced  the  big  American  group  to  make  cut  after 
cut  without  so  far  stimulating  business  to  any  appreci- 

able extent.  From  18|  cents,  which  was  the  price 
ruling  in  America  at  the  beginning  of  the  month,  suc- 

cessive reductions  have  brought  the  quotation  down  to 
about  15  cents,  and  it  is  doubtful  if  even  at  this  level 

sufficient  buying  power  will  be  developed  tostem  thede- 
cline.  One  of  thesedaysintimation  will  be  received  that 
a  large  block  of  copper  has  changed  hands  in  America, 
and  the  sequel  is  bound  to  be  an  all-round  advance  in 
prices.  Whether  such  an  advancecould  be  maintained 
is  a  matter  which  the  future  only  could  decide.  The 
coal  strike  in  this  country  has  of  course  had  a  depress- 

ing influence  on  the  market,  and  there  seems  to  have 
been  some  realizing  also  of  standard  copper  by  Italian 
interests  who  may  have  found  that  they  have  bought 
more  than  they  could  carry.  It  is  certainly  a  fact  that 

Italy's  total  purchases  were  on  a  wholly  unexpected 
scale,  and  represent  several  times  over  the  amount  of 
sulphate  which  that  country  could  reasonably  be  ex- 

pected to  absorb.  The  position  at  the  Rio  Tinto  mines 
has  been  exceedingly  unsatisfactory,  and  the  Spanish 
Government  were  greatly  distressed  about  the  state  of 
affairs  there.  Apparently,  however,  there  seems  some 
chance  of  the  situation  being  improved,  advices  from 
Huelva  indicating  that  a  good  many  men  have  resumed 
work.  There  has  been  a  good  deal  of  talk  about  the 
Arizona  Copper  Co.  It  is  understood  that  the  Phelps- 
Dodge  interests  have  been  negotiating  for  the  purchase 
of  the  entire  property,  and  it  was  reported  at  one  time 
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Daily  London  Metal  Prices;    Official  Closing 
Copper.  Lead,  Zinc,  and  Tin  per  Long 

Copper 

Standard  Cash Standard  (3 mos.) 

d. 

Electrolytic Wire-Bars Best  Selected 

Oct. £    s. 
d. 

£ 
s. 

d. 

£ 

s. d. £   s. 

£ 

s. d. 

£ s. 

d. 

£ s. 
d.  £ 

s. d. £ s. 

d.  £ 
s,  d. 

11 96  10 0 
to 

96 

15 

0 

95 

10 

0  to 
95  15 

0 
109 

0 0 to 113 0 0 

111 

0 0  to  113 0 0 

104 

0 0  to  105 

0  0 

12 
95  0 

0 to 95 5 0 

94 

0 
0  to 94  5 0 

109 
0 0 to 113 0 0 111 0 0  to  113 0 0 

104 

0 0  to  105 

0  0 
13 

96  10 
0 to 97 0 0 

94 

5 
0  to 

94  10 0 
108 

0 0 to 

110 

0 0 

109 

0 0  to  no 0 0 104 0 0  to  105 0  0 

14 93  5 0 to 93 

10 

0 

91 

5 
0  to 91  10 0 

106 
0 0 

to 

108 

0 0 107 0 
0  to  108 

0 0 104 0 Oto  105 0  0 
15 

92  10 0 to 
93 

0 0 

88 

5 

0  to 
88  10 

0 
104 

0 0 to 

106 

0 0 105 0 0  to  106 0 0 102 0 0  to  103 

0  0 

18 93  0 0 
to 

93 10 0 88 5 0  to 88  13 0 

102 

0 0 to 

106 

0 0 

105 

0 0  to  106 0 0 

102 

0 0  to  103 

0  0 

19 
92  10 

0 
to 

93 

0 0 89 

10 

0  to 89  15 0 
102 

0 0 to 
106 

0 0 

105 

0 
0  to  106 

0 0 

102 

0 
Oto  103 

0  0 
20 

9!  0 
0 to 92 

10 

0 S8 

10 

0  to 
89  0 0 101 0 0 

to 

105 
0 0 

104 

0 0  to  105 0 0 

102 

0 
0  to  103 

0  0 

21 
91  0 0 to 

91 

10 0 89 5 

0  to 
89  10 

0 101 0 0 to 

105 

0 0 104 0 0  to  105 0 0 

102 

0 0  to  103 

0  0 

22 89  15 0 to 90 0 0 

88 15 

0  to 89  0 
0 100 0 0 

to 104 

0 0 103 10 0  to  104 0 0 

100 

0 0  to  102 

0  0 

25 91  10 0 
to 92 

0 0 

90 

10 

0  to 
90  15 

0 
100 

0 0 to 

104 

0 0 

103 

0 
0  to  104 

0 0 

100 

0 0  to  102 

0  0 

26 89  5 0 to 
89 

10 

0 

88 

5 

0  to 
88  10 

0 

99 

0 0 

to 

101 

0 0 100 0 
0  to  101 

0 0 

99 

0 0  to  100 0  0 

27 88  5 0 to 
88 10 

0 87 

15 

0  to 88  0 
0 98 0 0 to 101 0 0 

100 

0 0  to  101 0 0 99 0 
0  to  100 

0  0 
28 89  0 0 to 

89 

10 

0 88 

10 

0  to 88  15 
0 

97 

0 0 

to 

99 0 0 

98 

0 0  to  99 0 0 

99 

0 0  to  100 
0  0 29 89  0 0 to 

89 10 

0 

88 

10 

0  to 88  15 

0 

97 

0 0 to 99 0 0 

98 

0 
0  to  99 

0 0 

96 

0 Oto  98 0  0 

Nov. 
1 91  0 0 

to 

91 

5 0 89 

15 

0  to 
90  0 

0 96 0 0 to 98 0 0 

96 

0 0  to  98 0 0 

96 

0 Oto  98 0  0 
2 91  10 0 to 

91 

15 

0 

90 

5 
0  to 90  10 

0 96 0 0 to 98 0 0 96 0 Oto  98 0 0 96 0 Oto  98 0  0 
3 91  10 0 to 

91 

15 

0 

91 

0 

0  to 

91  5 0 

97 

0 0 to 99 0 0 

97 

0 
0  to  99 

0 0 

96 

0 0  to  98 

0  0 

4 92  10 0 to 
92 

15 

0 

91 

12 

6  to 91  17 
6 

100 
0 0 

to 

102 
0 0 

100 

0 0  to  102 0 0 96 0 Oto  98 0  0 
5 90  5 0 to 90 10 0 89 

10 

0  to 89  15 
0 

100 
0 0 

to 
102 

0 0 100 0 0  to  102 0 0 99 0 0  to  100 0  0 
8 90  5 0 to 

90 

10 

0 

89 

0 

0  to 
89  10 

0 
100 

0 0 to 102 0 0 

100 

0 0  to  102 0 0 

99 

0 Oto  100 

0  0 

9 90  10 0 to 90 

15 

0 89 5 

0  to 

89  15 0 100 0 0 to 102 0 0 

100 

0 0  to  102 0 0 

99 

0 Oto  100 0  0 

that  the  deal  had  been  definitely  put  through,  but  latest 
advices  indicate  that  there  has  been  another  hitch,  and 
that  the  matter  is  held  up.  It  is  quite  possible  that  the 
collapse  in  the  American  copper  market  lies  at  the  root 
of  the  matter. 

Average  prices  of  cash  standard  copper  :  October 
1920.  £9i.  10s.  Id.  ;  September  1920,  ;^96.  13s.  4d.  ; 
October  1919.  ;^103.  10s.  lid.  ;  September  1919,  ;^100. 
17s.  4d 

Tin. — During  the  first  half  of  October  prices  of  tin 
dropped  away  steadily,  the  loss  over  the  first  fortnight 
or  so  exceeding  ;^30  a  ton,  but  from  this  level  there 
was  a  well  sustained  recovery.     The  worst  part  of  the 
fall  was  experienced  following  upon  the  outbreak  of 
the  colliers'  strike  which  brought  about  general  realiz- 

ing and  bear  selling,  while  the  leading  operators  who 
are  generally  credited  with  holding  the  position  practi- 

cally in  the  hollow  of  their  hand  did  nothing  to  stem 
the  decline.     Reduced  offers  from  the  East,  however, 

and  a  feeling  that  the  fall  had  been  overdone  were  in- 
strumental in  bringing  about  a  sharp  recovery,  though 

it  might  be  unwise  to  trust  the  advance  too  far.     Tin 
is  notoriously  a  dangerous  market,  and  never  more  so 
than  when  it  is  more  or  less  under  the  control  of  one 

group  as  is  the  case  to-day.     That  higher  prices,  pos- 
sibly considerably   higher,   may  be  seen  next  year  is 

quite  likely,  but  the  tail  end  of  the  year  is  not  usually 
a  very  propitious  season  for  engineering  big  rises,  and 
a  movement  of  this  kind  may  be  deferred  until  nearer 
the  period  when  the  usual  heavy  spring  buying  by 
America   manifests   itself.      Throughout    the    month 
America  has  been  a  decided   blot  on   the  situation. 
Prices  there  have  been  far  below  parity,  and  holders 
have  been  liquidating  while  consumers  have  done  little 
or   nothing.     The  time  is  ripe,    however,    for   United 
States  consumers   to    display    a    little    more   energy. 
Home  demand  has  of  course  been  retarded  by  the  coal 
strike. 

Average  prices  of  cash  standard  tin  :  October  1920. 
£2bS.  8s.  8d.  :  September  1920,  /270.  7s.  3d.  ;  October 
1919,  /279.  4s  lOd.  ;  September  1919,  ;^280.  3s.  lid. 

Lead. — The  lead  market  has  been  remarkably  firm 
during  October.  In  spite  of  pretty  good  arrivals, 
prompt  metal  has  been  in  urt<ent  demand,  the  remark- 

able thing  being  that  consumers  every  where  require  im- 

mediate deliveries.  The  long-drawn-out  strike  in  Aus- 
tralia seems  theoretically  to  have  come  to  an  end,  but 

information  is  still  awaited  that  productive  operations 
have  been  resumed  Even  under  the  most  favourable 
circumstances  it  will  take  months  before  new  output 
can  come  upon  the  market  here,  and  meantime  there  is 
a  possibility,  now  that  the  coal  strike  is  out  of  the 
way,  of  a  rather  sharp  scarcity  of  prompt  metal.  Bur- 

ma has  been  sending  along  rather  more  plentiful  sup- 
plies, and  quite  a  lot  of  lead  is  dribbling  in  from  Spain 

in  spite  of  the  fact  that  producers  there  are  insistent  in 
their  statements  that  production  is  unremunerative. 
One  big  concern  is  credited  with  holding  a  stock  of  at 
least  20,000  tons  for  which  £'^0  a  ton  is  wanted.  The 
likelihood  of  this  price  being  realized  at  the  present 
moment  seems  remote,  although  the  position  of  the 
metal  is  sound  enough,  while  there  is  always  a  chance, 
if  the  dollar  exchange  really  gets  on  to  its  feet  again,  of 
America  shipping  lead  to  this  side.  One  cause  of  the 
firmness  in  the  London  market  recently  was  of  course 
heavy  buying  of  lead  here  for  shipment  back  to  the 
United  States,  which  metal  seems  to  have  broken  the 
market  pretty  badly  on  the  American  seaboard,  and 
there  is  now  talk  of  some  of  this  lead  being  again  sent 
back  across  the  Atlantic.  It  is  obviously  an  anomalous 
thing  when  a  big  producing  country  goes  abroad  for 
supplies,  and  this  lends  to  make  people  cautious  in 
this  particular  instance. 

Average  prices  of  lead  :  October  1920,  £i5.  2s.  Id.  ; 
September  1920,  £^5.  7s  6d.  ;  October  1919,  /28.  15s. 
lid.  ;   September  1919,  £25.  12s.  6d. 
Spelter. —There  has  not  been  very  much  move- 

ment inspelter,  theday  to  dayfluctuationsbeinglimited 
to  a  few  shillings,  and  it  is  rather  difficult  to  say  with 
any  degree  of  confidence  what  the  indications  are  for 
the  near  future.  Germany  has  sold  spelter  fairly  free- 

ly, and  thanks  to  the  collapse  in  the  mark  can  realize 
handsome  prices  for  the  material  they  have  to  dispose 
of ;  but  Belgium  is  in  a  different  posit;on,  and  smelters 
there  are  unanimous  in  declaring  that  they  cannot  go 
on  producing  at  current  prices.  It  is  supposed  that 
there  is  a  pretty  big  stork  also  in  Norway,  where  pro- 

ducers make  the  same  complaint  as  those  in  Belgium, 
and  have  indeed  for  the  time  being  withdrawn  all  their 
quotations.     While  the  fall  in  sterling  exchange  with 
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Prices  on  the  London  Metal  Exchange. 
Tons  ;  Silver  per  Standard  Ounce ;    Gold  per  Fine  Ounce. 

Lead 
Zinc 

Standard  Tin Silver 

1 

GOL 

D 

Soft  Foreign English 
(SpelterJ 

Cash 3  mos. Cash 

For- 

ward 

£   s. d.    £ 
s. 

d. £ ^ d. £ 
s. 

d.  £ 
s. d. £ s. 

d.   £ 

s. 

d. £ s. 

d.  £ 

s. 

d. 

s. 

d Oct. 
34  12 6  to  34 

10 
0 

35 \5 
0 

40 
10 

0  to40 17 6 263 

15 

0  to  264 0 0 269 0 0  to  269 

10 

0 

53i 

53i 

117 3 11 
34  10 0  to  34 7 6 

35 15 
0 

40 
10 

0  to41 

15 

0 259 0 0  to  259 

10 

0 ^63 

10 

0  to  264 0 0 

54i 

54 

117 6 

12 

34  5 0  to  34 0 0 35 10 0 

40 

0 Oto41 5 0 

256 

0 0  to  256 

10 

0 260 

15 

0  to  261 0 0 

56J 

551 117 

6 

13 

34  10 0  to  34 5 0 
35 10 

0 

40 

2 6  to  41 2 6 
249 

0 0  to  249 

10 

0 
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10 

0  to  255 0 0 
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54j 

117 6 

14 

34  17 6  to  34 
10 

0 36 0 0 39 

10 

0  to40 

10 

0 
244 

10 

0  to  245 

10 
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10 

0  to  250 0 0 

53| 

52i 53J 

118 0 

15 

35  5 0  to  34 
15 

0 36 5 0 

59 
7 6  to  40 7 6 238 

10 

0  to  239 0 0 245 0 0  to  246 0 0 

52i 
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10 

IS 

35  15 0  to  35 

10 

0 
37 

0 0 39 0 0  to40 0 0 241 

15 

0  to  242 0 0 
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10 
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3 

19 
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12 
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37 
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15 
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15 

0 
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10 

0 
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10 
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3 

20 
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37 
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38 
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10 

0  to  251 

15 
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10 
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15 

0 
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3 

21 

36  0 6  to  35 
15 
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37 
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10 
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15 
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10 
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10 
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5 0  to  251 

15 
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10 

0 

524 524 
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10 

0 
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15 
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15 
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10 
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15 
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America  renders  business  with  the  United  States  out 
of  the  question,  fairly  good  quantities  have  been  arriv- 

ing here  from  there  against  old  contracts,  and  the  Ameri- 
can market  has  been  weak  with  prices  faUing  pretty- 

steadily  all  the  month.  Consumers'  tradeiseverywhere 
of  the  slightest,  although  it  improved  slightly  on  the 
settlement  of  the  coal  strike. 

Average  prices  of  spelter :  October  1920,  {40.  5s. 
6d.  ;  September  1920,  ;^40.  5s.  6d.  ;  October  1919,  ;f 43. 
17s.  lid.  ;  September  1919,  ;^41.  8s.  4d. 

Zinc  Dust. — Thisarticleremainssteady  at  .^'85  per 
ton  for  high-grade  Australian  material,  for  which  there 
isasteady  demand. 

Antimony. — The  market  is  quiet,  but  there  is  no 
change  in  the  price  of  English  regulus,  which  continues 
at  ;^52  per  ton,  while  special  brands  are  quoted  at  /55. 
Foreign  material  on  spot  has,  however,  been  sold  at  /42 
to  /43  per  ton. 

Arsenic. — There  is  little  business  moving,  the  pres- 
ent quotation  being  about  ;^77.  10s.  per  ton  delivered 

London  or  Liverpool.  ' 
Bismuth. — A  moderate  business  has  been  moving, 

and  the  quotation  remains  at  12s.  6d.  per  lb. 
Cadmium. — There  is  not  much  movement  in  this 

market,  and  the  quotation  rules  at  about  6s.  3d.  per  lb. 
Aluminium. — There  is  no  change  to  report,  the 

price  continuing  at  ;^165  per  ton  for  the  home  trade, 
and  ̂ 185  for  export. 

Nickel. — The  quotation  is  steady  at  {220  for  home 
and  export. 

Cobalt  Metal. — This  market  has  been  quiet,  but 
the  quotation  is  steady  at  30s.  per  lb 
Cobalt  O.xide. — Black  oxide  stands  at  about  20s. 

per  lb. 
Platinum. — The  price  is  lower,  and  is  now  nomin- 

ally quoted  at  ;^26  per  oz. 
Palladium. — The  price  of  this  is  also  down,  and  is 

nominally  /25  per  oz. 
Quicksilver. — The  market  has  been  brought  to 

a  lower  basis  by  means  of  a  sharp  cut  in  the  price  by 
the  chief  producers,  values  coming  down  to  about  ;^15 
to  ;^15  10s.  per  bottle.  Subsequently  the  tone  became 
rather  firmer,  however,  the  lower  level  having  appar- 

ently brought  out  business.  The  present  quotation  is 
about  i^lS.  10s.  to  {16  per  bottle. 

Selenium. — The  quotation  remains  at  about  10s. 
6d.  to  13s.  per  lb. 
Tellurium. — The  price  of  this  remains  at  about 

90s.  to  95s.  per  lb. 
Sulphate  of  Copper. — This  market  has  been  easy, 

and  the  present  quotation  is  about  /41  to  {42  per  ton. 
Manganese  Ore.— Prices  are  fairly  steady,  the 

present  quotation  being  about  3s.  6d.  to  3s.  9d.  per 
unit  ci.f.  United  Kingdom. 

Tungsten  Ores. — Wolfram  65%  is  steady  at  about 
24s.  6d.  to  25s.  ci.f.  per  unit. 

Silver. — The  market  opened  the  month  at  59d. 
which  was  the  quotation  on  October  1  for  spot  stan- 

dard bars.  Values  then  declined  to  53|d.  on  the  11th 
and  subsequently  fluctuated  considerably.  At  the  end 
of  the  month  the  quotation  was  52id.  per  oz. 

Graphite.- — There  is  no  change  in  the  market, 
soft  velvety  flake  85  to  90%  being  quoted  at  /60  to  ;^80 
per  ton.  Madagascar,  82  to  85%,  is  quoted  at  /25 

per  ton. Molybdenite. — The  quotation  is  about  75s.  to  80s. 
per  unit  c.if.  U.K.,  but  is  quite  nominal. 
Chrome  Ores.— 48  to  52%  stands  at  about  ̂ 8.  10s. 

per  ton  ci.f. 
Iron  and  Steel. — During  the  past  month  gloom 

has  been  cast  upon  the  iron  and  steel  market  owing  to 
the  decision  of  the  coal  miners  to  strike.  In  conse- 

quence business  in  both  pig  iron  and  the  finished  trades 
has  been  completely  held  up,  while  production  was 
seriously  interfered  with  when  the  strike  matured. 
The  full  effects  of  the  strike  have  been  felt  in  this  in- 

dustry, and  it  will  take  a  considerable  time  for  the 
markets  to  recover  themselves.  It  is  extremely  un- 

fortunate that  the  stoppage  should  have  come  when  it 
did,  as  Continental  competition  is  now  becoming  a  fac- 

tor which  needs  careful  consideration.  Already  Bel- 
gian and  Luxemburg  pig  iron  is  finding  its  way  into 

consumption  here,  and  as  long  as  the  rate  of  exchange 
encourages  such  business  such  material  will  continue 
to  arrive.  Already  both  Belgian  and  German  steel 

is  being  offered  at  several  pounds  below  makers'  quo- tations here.  When  work  is  resumed  there  will  doubt- 
less have  to  be  a  complete  revision  of  prices  by  makers 

here  to  meet  the  situation.  Meanwhile  all  quotations 
are  nominal. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

September.  1919. 
October   
November      
December      

Year  1919 

January  1920  . 
February    
March      
April    
May      
June     
July     
August    
September  ... 

Rand 

Oz. 
680.359 
705,313 
657,845 
631,833 

8,111,271 
653,295 
607,918 
689,645 
667.926 

681,551 
699,199 
718,521 

683,604 665,486 

Else- 

where 

Oz. 18,199 
18,409 

20,125 
18,358 

218,820 
17,208 
17,412 
17,391 
19,053 
17,490 

16.758 
17.578 
18,479 
16,687 

Oz. 
698,558 
723,722 
677,920 

650.191 
8.330.091 

670.503 
625,330 
707,036 
686.979 

699.041 715.957 
736.099 
702,083 

682,173 

Par  Value 

*  Not  given  in  the  official  returns. 

Natives  Employed  in  the  Transvaal  Mines. 
Gold 
mines Coal mines 

Diamond 
I    mines    I Total 

September  30.  1919 
October  31    
November  30   
December  31   

January  31,  1920   •• 
February  29     ■ 
March  31   
April  30   
May  31   
June  30   
July  31   
August  31   
September  30   

169.120 
167.499 

164.671 
166.155 
176.390 
185.185 

188.564 
189,446 
184,722 
179,827 
174,187 
169,263 
163.132 

12.392 
12,691 
12,565 
12,750 

12,766 
12.708 
12,788 
12,951 
12,897 
13,036 
13,005 

13,535 
13.716 

5,294 
4.492 

4,337 
4,271 4,796 

5,217 5.232 
5,057 4,793 
4,596 

4,521 

4.244 4,323 

186.806 
184,682 
181,573 
183,176 

193,952 

203,110 

206.584 207,454 
202,412 
197,459 
191,713 
187,042 
181,171 

Cost  and  Profit  on  the  Rand. 
Compiled  from  official  statistics  published  by  the  Transvaal 

Chamber  of  Mines.     The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  on  par  value  of  gold ;  subsequently  gold  premium  included . 

Tons 
milled 

Yield 

per  ton 
Work'g cost 

per  ton 

Work'g 
profit per  ton 

Total 
working 

profit 

July.  1919     2,134.668 
2,036,128 
2,019,109 
2,108,698 
1,933,526 
1,845,088 

s.    d. 
27  10 

28  5 28    6 
28     3 
28    8 
28     8 

s.    d 
21  9 

22  11 
22  10 
22  6 
23  5 
25    6 

s.  d. 
6    0 
5     5 
5    7 
5  10 
5     5 

3  10 

611,118 
551  203 

September   
560.979 
612  841 

November   
December   

521.472 
354,098 

Year  1919    24,043,638 28    7 
22  11 

5    6 
6,605,509 

January.  1920... 
February   

2.038,092 
1,869.180 
2.188,104 
2,065,446 
2,117,725 
2,146.890 
2,194,050 
2.057.560 

34  4 35  1 
31     8 
31     5 
31     9 

31   10 
33     6 

36  11 

24  2 

28     3* 

25  2 
26  3 
25  11 
25     2 
24  6 
25  0 

10  2 

6  10* 

6    6 
5     2 
5  10 
6  8 

9    0 
11  11 

1,036.859 

644,571* 

716  610 
533  940 

May   618  147 
692  510 

July    
985  058 

August   1.226.006 

*  Results  affected  by  the  back-pay   disbursed    in  accordance 
with  new  wages  agreement. 

Production  of  Gold IN  Rhodesi/ and  West Africa. 

Rhodesia West  Africa 

1919 1920 1919 1920 

January    
February   
March      

211,917 
220,885 
225,808 
213.160 
218.057 
214,215 
214,919 
207.339 
223,719 
204,184 
186,462 
158,835 

oz. 
43,428 
44.237 

45.779 
47.000 
46.266 

45.054 
46.208 
48.740 

45.471 

104.063 
112.616 
112.543 
109.570 
100.827 
106.612 
102,467 
103,112 

100.401 
91.352 
98,322 
98,806 

May      

No 

July      
published. September  ... 

November    ... 
December    ... 

Total   2.499.498 412.183 1.240.691 

Transvaal  Gold  Outputs. 

Treated!     Yield 

Aurora  West     

Brakpan      
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   

Ferreira  Deep   
Geduld   
Geldenhuis  Deep    
Glynn's  Lydenburg   
Goch    Government  G.M.  Areas 
Kleinfontein      

Knight  Central    
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein    
Modderfontein  B    
Modderfontein  Deep   — 
Modderfontein  East   

New  Unified     
Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson   
Robinson  Deep   
Roodepoort  United    
Rose  Deep      
Simmer  &  Jack    

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates. 

Van  Ryn     
Van  Ryn  Deep     
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 

Witwatersrand  Deep  .... 
Wolhuter   

August 
Treated 

Tons 10.400 

52.250 
90,500 
44,000 

51.000 
185.000 

23.800 
129.000 33,800 

45.000 48.500 

3.800 13.600 
128.000 

46,460 
26,500 
89,400 42,500 

19,000 
14,300 

85,000 

55,000 
42.300 

20.700 11,100 44,100 

20,500 125,000 
41.100 

55,700 24,000 

58,000 

56,600 
41,000 

11,000 

17,550 

32.750 47,850 

53,300 15.000 

34.000 

35.350 34.400 

32.200 

Oz. 
jfl5.623 21.477 
36.805 

£69.022 
17.359 

56.962 
7,626 

37,530 

11,438 
15.797 

13.584 

£8.947 £17.104 
£278,456 

12,957 

7,610 16,437 

£71,966 

£27,043 

£50,790 

44,509 

28,653 21,858 

7,323 

*£l5.853 

13.630 

£22,851 1,133 £186,337 
8.625 

16.770 

£28.097 14.948 

12.712 19.017 
6.502 

£33.914 

£47.603 

£150,175 
16,109 

4,049 

£52,905 

£57.084 9.118 

9.112 

September 

Tons 

9.850 56.850 
84.000 

39.5C0 49.000 

179.000 21.800 

119.000 

32,000 
44,100 

48.400 
3.616 

13.500 
133.500 
47,800 

27,000 
46.850 
38,700 
16,060 
13.300 

86,000 
53,000 42.700 

24,200 
11,200 
42.000 

20.000 
116.000 
41,300 

50,300 24,600 
52,000 54.500 
40.000 

9,500 16.770 
31.500 
47.000 

48,500 
15,500 
31,600 

33.500 

32.000 
32,800 

Yield 

Oz. 

£14.879* 

23.724 

33,837 

£68.442* 

17,190 

56,640 

7,351 33,687 
11,802 
15.347 

13.064 

£7,838* 
£l7.499* £295,180* 

12.660 

7.158 

7,510 

£67,089* £23.330* 
£48.895* 

43.671 

28,983 21,920 

9,857 

£14,960* 

13.118 

£22,839* 
884 

£179.488* 

8.702 

15.921 
£26.918 
13.219 

12.998 

17,364 

6.342 

£31,703* 
£47,293* £145,289* 

15,192 
4,070 

£50.629* 

£59,826* 

8.719 
8.908 

*  Output  valued  at  115s.  per  oz. 

West  African  Gold  Outputs. 

Abbontiakoon     .... 
Abosso    
Akoko     
Ashanti  Goldfields 

Obbuassi    
Prestea  Block  A.... 

Taquah   

August 

Treated 
Tons 

7.361 4.581 

3.728 

10.028 3  250 

Oz. 

£l3.010 

1,741 
4,530 

£16,018 1,852 

September 
Treated      Value 

Tons 

6,558 5,500 

156 

5,906 

790 9,439 
3.185 

Oz. £11,229 

2,179 
131 

7.237 

£1,806* 

£15,168 1.876 
*  At  par. 

Rhodesian  Gold  Outputs. 

Falcon    
Gaika   
Globe  &  Phoenix   
London  &  Rhodesian    

Lonely  Reef   
Planet-Arcturus       
Rezende      
Rhodesia,  Ltd.    Rhodesia  G.M,  &  I   

Shamva       
Transvaal  &  Rhodesian  ■■ 
*  Gold.  Silver  and  Copper 

August 

Treated 

Tons 
15,608 

3.682 

6,547 
2,670 

5.270 4.580 

5.500 

503 
575 52.400 

1.550 

Value 

£ 

34.212* 

5.678 

7.985( 
2.627 

5,213+ 7,283 

2,482+ 

167 

293+ 

47.372 
5.695 

September Treated 

Tons 15.072 

3.849 6,063 2,195 
5.300 4,800 

5,600 
294 
603 

49,850 

1,500 

t  Ounces  Gold  ;  II  Gold  at  1 10s.  peroz. 
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West  Australian  Gold  Statistics. — Par  Values. 

October,  1919 
November  ... 
December  ... 
January,  1920 
February    
March      
April    
May      
June     
July      
Augu&t   
September  ... 
October   

Reported 
for  Export oz. 

586 
1,171 

831 836 

1,928 

835 

227 502 

167 

141 
174 

Delivered 

to  Mint 
oz. 

64,987 
64,823 

27,334 

25.670 49,453 

54,020 
56,256 
50,976 
56,679 
48,341 
54.258 
54,940 
53,801 

oz. 
65,573 

65,994 28.165 
26.506 

51.381 54,020 

57,091 
51,203 

57,181 
48,341 
54,425 

55,081 
53,975 

Total value  £ 

278,535 

280,323 162,575 
112,590 

218,251 
229,461 242,506 
217.495 
242,638 

205,340 
231.185 
233,963 
229,275 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 1919 
1920 1919 1920 

January  ... 
February  . 
March   
April      
May   

£ 
36,238 
46,955 
40,267 

63,818 
37.456 
41.465 

37,395 
51,564 
76,340 
39.018 
40,735 

63,311 

Oz. 
7,105 

8,677 24.126 

6,368 13,263 
15,707 
12,782 
12,809 

£ 
37,100 
43,330 
48,000 

61,200 

38,200 44,600 

42,060 
49,700 

37,120 
36.100 
32,720 44.500 

Oz. 

4,724 7,200 

6,973 
8,368 
8.432 

13,725 

9,596 
9,973 11,800 

£ 
18,000 
24,000 
16,000 24,000 

16.000 
17,000 

22,000 
20,000 13,000 

28,000 
51,000 
31,000 

£ 
28,000 
15,000 
22,000 
12.000 

13.800 

3,700 17,410 17,168 

13,872 
24,752 

July     
August    ... 
September 
October  ... 
November 
December 

Total   ... 575.260 99,736 514,630 
80,791 280,000 

172,702 

Australasian  Gold  Outputs. 

Associated     
Blackwater   
Bullfinch    

Cock's  Pioneer   
Golden  Horseshoe    .... 
Great  Boulder  Prop.    . 
Ivanhoe   
Kalgurli   
Lake  View  &  Star   
Menzies  Consolidated. 
Mount  Boppy   
Oroya  Links      
Progress      
Sons  of  Gwalia    
South  Kalgurli      

Waihi   

Waihi  Grand  Junction. 

Yuanmi   

August 

Treated 

Tons 

5,590 1,493 

6,150 

11,472 

9,305 13,915 
3,313 

9,237 
1,540 

6.501 1.557 
550 

10.468 
7.498 

13,686 

6,100 

2.005 

Value 

£ 
7.311 

3.574 1.092: 

4,892+ 

27,884 
5,494: 
4,959 

10,795 
2,936 
4,600 

12,437+ 
576 

15,092 

2,519: 
4,309: 

1,998: 

4,358 

September 
Treated 

Tons 
5.896 
1.657 
5.800 

15.000* 

11,040 

8,543 13,155 

3,204 9,355 1,510 

6,286 
1,376 

192 

11,529 

7,293 

12,805  -{ 
5.500  { 

1.802 

Value 

£ 

7.364 
3,384 1,711+ 1.29411 

4,812+ 

25.594 5,948: 4,763 

10.945+ 

2,617 9,880 
9,549+ 

463 

14,709 

2,127: 

3.7io: 
29.172S 
i,8io: 
7,905S 4,402 

+  Including  royalties ;    tOz.  gold.;   *  Cu.  yd. 
cone. ;    §oz.  silver. 

Also  16  tons  tin 

Miscellaneous  Gold  and  Silver  Outputs. 

ElOro  (Mexico)   
Esperanza  (Mexico)   

Frontino  &  Bolivia  (C'lbia) 
Mexico  El  Oro  (Mexico)... 
Mining  Corp.  of  Canada... 
Oriental  Cons.  (Korea)   
Ouro  Preto  (Brazil)    
Pato  (Colombia)      

Ply  mouthCons.  (Calif 'rnia) 
St.  John  del  Rey  (Brazil) 
Santa  Gertrudis  (Mexico) 
Sonora  (Mexico)     
Tomboy  (Colorado)   

SLoss.     +  U.S.  Dollars. 

*Oz. 

August 

Treated Value 

Tons £ 
34,000 233,000+ 
18.957 35.260§  + 
2,380 7.853 

11,800 
198.770+ — 

93.491* 

21,362 76.111+ 
6.400 2.18611 

6.850 7.822 — 34,000 
28.630 19,740: 

_ 

September 

Treated 
Tons 
32.000 

20,983 
2,600 
9,355 

5.800 

96,636*' 

6,000 
44,640 1.160 

17.000 

Value 

£ 
212.000+ 
10.983+: 

6,756 
183,240+ 

76,500+ 

2.15011 
21,720+ 7,789 
36,000 

31,598: 

3,878* 

93.000+ 

Produ CTION   OF Gold  in  I 
ndia. 

1916 

1917 

191S 
1919 

1920 

oz. oz. oz. oz. oz. 

January   

45.214 44,718 41.420 

38,184 
39,073 

February  ... 
43,121 42,566 

40.787 36,834 
38,872 

March      

43.702 

44,617 

41,719 

38,317 
38,760 

44,797 
45  055 43,726 

42,901 

42,924 
42.273 

42,591 

41,504 
40,889 
41,264 
40.229 
40,496 

38,248 38,608 38,359 

38,549 37.850 

37,307 
38,191 

37,864 
37.129 
37,375 

44,842 
45,146 

45,361 
July       August    
September 

45,255 43,207 40,088 
36,813 35,497 

October   
45,061 

43,041 39,472 
37,138 35,023 

November 
45,247 42.915 36,984 

39,628 

December 48,276 44,883 40,149 
42,643 — 

Total ... 541,077 
520,362 485,236 461,171 

375.091 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef ... 
Mysore   
North  Anantapur  . 
Nundydroog     
Ooregum   

September. 
Tons 

Fine 

Treated Ounces 

3,200 
2.468 

11.623 

5.016 18.485 
12.851 

800 

952 

8.450 
5.753 

12.700 

8.457 

October. 
Tons 

Treated 

3.300 
11.880 

18,601 

800 
8,788 12,900 

Fine 

Ounces 

2,367 5,209 
12,504 

941 

5,528 

8,474 Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper 

( Tons  lead  cone. British  Broken  Hill i  Tons  zinc  cone   
( Tons  carbonate  ore. 

J  Tons  lead  cone   Tons  zinc  cone. 

:  Profit,  gold  and  silver, 
silver.    **Cu  yd. 

I  Oz.  gold. 

Broken  Hill  Block  10 

Burma  Corp   |  T°"^  refined  lead 
(  Oz.  refined  silver  .. 

Fremantle  Trading  ...Long  tons  lead      

Hampden  Cloncurry..  {  oT\o\d'^.^'^...  ".".'.'." ( Tons  copper   

Mount  Lyell      -j  Oz   silver    
lOz.gold   

Mount  Morgan    I  orgoW^^"   '^^Z" 

North  Broken  Hill    ...  -I  ̂°"^  \^^'^   
(  Oz.  silver   

Pilbarra  Copper      Tons  ore   
Poderosa   Tons  copper  ore   
Rhodesian  Broken  Hill. ..Tons  lead      
Tanganyika   Long  tons  copper    
Tolima   Tons  silver-lead  cone. 

Zinc  Corp   { :^ons  zinc  cone   
(  Tons  lead  cone   

Aug. 

1,500 

1.975 
243.340 

401 

573 

344 
379 12,794 

375 
547 9,019 
430 

1,446 

Sept. 1,500 

2,250 251,550 
360 

543 
349 
401 

12,698 386 
532 

7,695 
102 

500 1,168 

*  Production  suspended  by  strike. 

Imports  of  Ores,  Metals,  etc.,  into  United  Kingdom. 

Iron  Ore   Tons  . 
Manganese  Ore    Tons  . 
Copper  and  Iron  Pyrites   Tons  . 
Copper  Ore,  Matte,  and 

Precipitate   Tons  ... 
Copper  Metal      Tons  ... 
Tin  Concentrate    Tons  ... 
Tin  Metal     Tons  ... 
Lead,  Pig  and  Sheet    Tons  ... 
Zinc(Spelter)      Tons  ... 
Quicksilver   Lb.    ... 
Zinc  Oxide      Tons   ... 
White  Lead    Cwt.   ... 
Barytes      Cwt.   ... 
Phosphate    Tons  •■■ 
Sulphur     Tons  ... 
Borax     •   Cwt.   ... 
Other  Boron  Compounds       Tons  -.• 
Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash   Cwt.    ... 

Petroleum : 
Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit   Gallons 
Lubricating  Oils   Gallons 

Gas  Oil      Gallon"^ 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons 

September.     October 

487,211 

50,934 
61.966 

1,360 
12.135 

2,454 
1,888 16.872 

10.688 

55,120 298 

23,543 56.469 

36,210 
2,190 

790 
1,187 

249,911 
4,129 

16.737,647 
21,403,584 11,559,291 

3,012,797 
31,247,535 

83.961.228 

426.179 46.723 

51.316 

2.850 

2,205 

2,784 

2,044 

16,128 

4,775 

69,651 
375 

16,926 
51,775 

39,440 238 
1,067 

2.072 
413,362 

26.344 

16,733,024 18.340,130 

6,971.681 

3.960.017 
23.939.554 

69,953.994 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria : 
Associated  Nigerian   
Benue   

Bisichi   

Bongwelli    
Dua    

Es-Lands    
Filani    
Forum  River   

Gold  Coast  Consolidated. 
Gurum  River   

Jantar    

Jos      
Kaduna   

Kaduna  Prospectors   
Kano    

Kuru      
Kwall    

Lower  Bisichi    

Lucky  Chance   
Minna   

Mongu   
Naraguta      
Naraguta  Extended     

Nigerian  Consolidated  ••.• 
Ninghi   
N.N.  Bauchi   
Offin  River   

Rayfield   

Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   
Yarde  Kerri    

Federated  Malay  States  : 
Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   

Kamunting      
Kinta     
Lahat    

Malayan  Tin   
Pahang      
Rambutan   

Sungei  Besi    
Tekka   

Tekka-Taiping   
Tronoh      

Cornwall : 
East  Pool    
Geevor      

Grenville   

South  Crofty 

Other  Countries  : 

Aramayo  Francke  (Bolivia)   
Berenguela  (Bolivia)    
Briseis  (Tasmania)   
Deebook  (Siam)    

Leeuwpoort  (Transvaal)   
Macready  (Swaziland)   
Mawcbi  (Burma)   

Porco  (Bolivia)   

Renong  (Siam)   

Rooiberg  Minerals  (Transvaal) ... 
Siamese  Tin  (Siam)     

Tongkah  Harbour  (Siam)      
Zaaiplaats  (Transvaal)   

July 
Tons 

15 

1 

3 

35 6 
8 

4^ 

14 6 

13i 
9i 

7 

3i 

14 

Si 

li 

3J 

30 

46 

25 17 

4 
37i 

9 

35 

78 

41 

7 

2j 

ui 

4 

60 

19j 

11 

30 

44i 

60 217i 
15 

31 

30 

36 
27 

954 

384 

21 513+ 

133 

33 20 

84+ 10 434 
45 

734 

75 

28 

August 
Tons 

9 
1 

2h 

32 
11 

4 

14 

14 

18 
94 31 

3 

12 

14 

3 
30 
45 

26 

23 

44 

47i 

10 

35 

57 
6 

2? 

114 24 

60 

26i 

15 

30 

445 

654 

2164 
15 

30 30 
33 

28 

86 

25i 

54+ 

153 

26 

26 

84 

18 
454 
45 

85i 

76 

30 

Sept. 
Tons 

11 

1| 

3 

35 

8 
11 

5 
15 
15 204 14j 
61 

44 

9J 

1 

24 

31 

45 

24 

334 

44 

53 

35 

92 

34 
84 

li 

79* 

60 

171 
12 

106* 

26 

534 

684 

183 

13 

30 

36 

39 
37 

68§ 

180 

30 

21 

18 

265* 

21* 

70+ 5 
594 

50 

534 

83 

30 

*  Three  months.    +  Tin  and  wolfram. 

Nigerian  Tin  Production. 

In  long  tons  of  concentrate  of  unspecified  content. 

Note  These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reporting  in  London,  and 
probably  represent  85%  of  the  actual  outputs. 

1915 1916 
1917 

1918 1919 

1920 

January    

February    ... 

Tons 

417 

358 418 

444 

357 373 

455 
438 442 

511 

467 

533 

Tons 

531 

528 

547 

486 

536 
510 
506 

498 

535 

584 679 
654 

Tons 

667 

646 
655 
555 
509 
473 
479 

551 

538 

578 

621 

655 

Tons 
678 

665 

707 

584 

525 

492 

545 

571 
520 
491 
472 

518 

Tons 

613 

623 
606 
546 
4S3 

484 
481 
616 

561 
625 
536 

511 

Tons 

547 

477 

505 
467 

383 

June       

July    

435 

484 
447 

September October    
November  ... 
December  ... 

528 

Total    .. 5.213 
6.594 

6,927 
6,771 6,685 

4,273 

Production  of  Tin  in  Federated  Malay  States. 

Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 
Long  Tons. 

1916 

Tons 
4.316 
3.372 

3,696 

3,177 3.729 

3,435 
3,517 

3,732 3.636 

3,681 3.635 

3.945 

1917 

1918 
1919 

1920 

January     ... February  ... 
March      

April    May      

June     
July      
August    September  . 
October   November  . 
December  . 

Tons 

3.558 
2.755 
3.286 

3.251 
3.413 

3.489 3.253 
3,413 

3,154 3,436 
3.300 

3.525 

39.833 

Tons 

3.149 

3.191 

2.608 

3.308 
3.332 
2.950 

3.373 3.259 

3.166 
2.870 

3,131 
3.023 

Tons 3.765 

2.673 
2.819 
2.855 

3.404 
2,873 3.756 2.955 

3.161 

3,221 2,972 

2,413 

Tons 4,265 

3,014 
2,770 
2,606 

2,741 

2,940 2.824 2.786 

2.734 

43,871 
37.370 36,867 

26.680 

Total  Sales  of  Tin  Concentratk  at  Redruth  Ticketings. 

Long  tons 
Value Average 

August  25,  1919   

1304 
1154 1354 

72 
32 

344 

39 

38 
29 

141 

£18,297 
£16,588 
£l9,557 £10.867 

£5.093 
£5,235 

£6,161 £5,905 

£5.133 

£2,884 

£l40  4  3 

£l43  12    6 
£l44     6    9 

£l50  18     7 £159     3     2 November  3   
November  17   

£151  15  0 
£157  19  9 

£155     8     3 December  15   £l76  10  0 

£195  10  10 Total  and  Average, 

1919   

2.858 
£366.569 

£128     5    0 January  12,  1920   

31 

511 
374 

531 

18 
44 

444 

334 614 

44 

10 

24| 144 

43i 

104 

104 

27J 

19 
10 

9 

394 

9 

£6,243 
£10,574 
£7,880 

£12,120 
£4,038 
£8,286 
£8.367 
£6,375 

£11,641 

£6.151 £  1,578 

£3.278 
£1.932 

£6.133 £l,643 

£1,664 
£4.022 

£2.563 
£1,552 
£1.359 
£5,225 
£1,329 

£201  8  0 
£204  6  10 

£210    2    8 
February  23   

£225  10  0 

£224    7    7 
£l88     6    8 
£l88     0     5 April  19      £l90    6    0 May  3   

£l89     5     9 

May  17     
£139  16     0 

£157  16    0 

£132    9     3 £|33     4  10 
£l40     4     0 
£l56  10    0 £I58  10  0 

£147  12    0 
£134  18    6 September  20   — 
£155  5  0 
£151     0     7 

£132     5  11 
November  I   

£147  14     5 

On  October  18  the  sales  were  :  East  Pool  &  Agar,  (1)  15  tons  at 
£l31  per  ton,  and  (la)  15  tons  at  £l31  15s.  per  ton  :  Tincroft,  (1) 
4-^  tons  at  £l36.  5s.  per  ton,  and  (la)  5  tons  at  £l34.  5s.  per  ton. 

On  November  1.  Tincroft  sold  9  tons  at  £l47.  14s.  5d  per  ton. 
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305. 
Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.     Long  Tons. 

Straits  and  Australian  Spot    
Ditto,  Landing  and  in  Transit  . 
Other  Standard,  Spot  and  Land- 

ing   
Straits.  Afloat   
Australian.  Afloat   
Banca,  in  Holland   
Ditto,  Afloat      
Billiton,  Spot    
Billiton.  Afloat     
Straits,  Spot  in  Holland  and 

Hamburg   
Ditto,  Afloat  to  Continent   
Total  Afloat  for  United  States... 
Stock  in  America   

Total    .. 

1,029 
819 

3,551 1.16S 
172 

1.494 
1.073 

150 

7,444 
3,256 

Sept   30 

1.082 
562 

2.641 

1,494 
132 

1.770 
1,066 

73 235 

5.540 

3.731 

1.043 556 

3.261 
2.154 

179 

2.143 1.222 

230 

100 

5.363 
3,191 

Dividends  Declared  by  Mining  Companies. 
Date 

Company 

Shipments.  Imports,  Supply,  and  Consumption  of  Tin. 

Reported  by  A.  Strauss  &  Co.     Long  tons. 
Aug. 

Sept. 
1      Oct. 

Shipments  from : 
Straits  to  UK   1,218 

2,480 100 

150 

365 

745 

1,369 

2,900 260 

235 775 

1.153 

1.470 
1.770 100 

165 
350 
225 

1.117 

Australia  to  U.K   

Imports    of    Bolivian    Tin    into 

Supply : 
3,798 150 

189 

2.902 

4.529 

235 143 
429 

1,092 

3,340 
350 
542 

1,148 1,305 

Billiton   

Total   7,039 6,428 6,685 

Consumption  : 
U  K    Deliveries   1.553 

61 

3.745 10 

2.214 223 

5.635 
182 

1,670 

126 

3,465 

308 
Straits,  Banca  &  Billiton.  Con- 

Total   5.369 8.254 5.569 

Nov.  2- 

Nov.     3. 

Oct.    16. 

Oct.    27.. 

Oct.  28 

Oct.  15. 

Nov.  2- 

Nov.  2. 

Oct.  15.. 

Oct.  19-. 

Oct.  23- 

Oct.  14.. 

Oct.    18.. 

Nov.  2.. 

Nov.  3.. 

Oct.  12.. 

Oct.  16.. 

Nov,  4  • 

Oct.    23.. 

Abbontiakoon 

Borax     Consolida- 

ted     

Broken  Hill  Proprie- 
tary    

Deebook  Tin  Dredg- 

Par Value  of 

Shares 

Amount  of 

Dividend 

El  Oro   

Kinta  Tin    

Lake  View  &  Star  . 

MonguTin   

Oroya  Links   

Premier  Diamond  ... 

Premier  Diamond 

Rio  Tinto     

Scottish     Australian 
Mining      

Siamese  Tin   

Tekka-Taiping ... 

Utah-Apex   

Waihi  Gold    

Wankie  Colliery 

Wolhuter    

Def.Ord 

£l. 
£l. 

£\. £\. 

£\. 

4s. 

10s. 

5s. 
Def. 

2s.  6d 

Pref. 

2«.  6d. 
Pref.  £5 

£\. 

£\. 

£i. $5. £i. 

lOs. 

£i. 

5%  less  tax 

Is.  less  tax 

Is. 

Is.  tax  paid 

5%  tax  paid 

5% 

12i%  less  tax 

3d.  tax  paid 

12s.  6d. 

6s.  3d. 
2s.  6d.  less  tax 

2h7o  less  tax 

10%  less  tax 

3d.  less  tax 

25  cents 

Is.  tax  paid 

5%  less  tax 

6J% 

PRICES  OF  CHEMICALS.     November  5. 

These  quotations  are  not  absolute  ;  they  vary  according  to 
quantities  required  and  contracts  running. 

£    s.  d. 
Alum      per  ton    20    0    0 
Alumina,  Sulphate  of    
Ammonia,  Anhydrous       per  lb 

.1  0  880  solution         per  ton     46 
Carbonate         per  lb. 
Chloride  of,  grey      per  ton 

■  '  „         „  pure       per  cwt 
>i  Mt rate  of       per  ton 
>,  Phosphate  of              „ 

Sulphate  of      
Antimony  Sulphide,  Golden       per  lb. 
Arsenic,  White       per  ton 
Barium  Sulphate    
Bisulphate  of  Carbon           ,, 
Bleaching  Powder,  35%  CI   
Borax               ,, 
Copper,  Sulphate  of       
Cyanide  of  Sodium,  100%       per  lb. 
Hydrofluoric  Acid           ,, 
Iodine              ,, 
Iron,  Sulphate  of       per  ton 
Lead,  Acetate  of,  white           „ 

II  Nitrate  of              ,, 
„  Oxide  of.  Litharge           „ 
„  White     

Lime,  Acetate,  brown   
grey  80?4   

Magnesite,  Calcined   
Magnesium,  Chloride           „ 
„  Sulphate    

Methylated  Spirit  64°  Industrial       per  gal 
Phosphoric  Acid        per  lb. 

5—6 

17 

0 0 
2 6 

46 

0 0 

7- 

60 

0 0 
5 

10 

0 
60 0 0 120 

0 0 

24 

10 

0 
1 6 

78 0 0 
12 

0 0 
60 0 0 
26 

0 0 
41 0 0 

40 

0 
1 

0 
0 

7. 

16 

0 
4 0 0 

74 

0 0 
60 0 0 
58 

0 0 
63 0 0 
20 

0 0 
29 

0 0 
22 0 0 
15 

0 0 
13 

0 0 
8 
1 

2 
9 

Potassium  Bichromate       per  lb. 
„          Carbonate85%    per  ton 
„          Chlorate    per  lb. 

Chloride  80%       per  ton 
Hydrate  (Caustic)  90%    

„  Nitrate      
>,          Permanganate    per  lb. 

Prussiate.  Yellow       „ 
Sulphate,  90%     per  ton 

Sodium  Metal    per  lb. 
,,      Acetate       per  ton 
„      Arsenate  45%      •    „ 
„       Bicarbonate     „ 
„      Bichromate    per  lb. 
„      Carbonate  (Soda  Ash)      per  ton 

,,            (Crystals)    „ 
„      Chlorate    per  lb. 
,,       Hydrate,  76%       per  ton 

Hyposulphite       „ 
„       Nitrate,  95%    
„      Phosiihate    ,, 
,.       Prussiate        per  lb. 
„      Silicate       per  ton 
„      Sulphate  (Salt-cake)     ,, 

„           .,          (Glauber's  Salts)      „ ,,       Sulphide    „ 
Sulphur.  Roll    „ 

,,        Flowers   

Sulphuric  .\cid.  Fuming,  65°    „ free  from  Arsenic,  144°   
Superphosphate  of  Lime.  18%        „ 
Tartaric  Acid    per  lb. 
Tin  Crystals       „ 
Zinc  Chloride    per  ton 
Zinc  Sulphate    „ 

£    s.  d. 1 9 

95 

0 0 
0 

9* 

40 

0 0 

105 

0 0 
63 0 0 

3 
1 

6 

10 

45 

0 
1 

0 
3 

52 

0 0 
60 0 0 
9 0 

1 
0 
3 

16 

0 0 
7 0 0 

5* 

32 0 0 

31 

0 0 

24 

0 0 
41 0 

1 
0 
2 

11 0 0 
8 0 0 
9 0 0 

40 

0 0 

17 

5 0 

17 

5 0 

24 

0 0 
6 5 0 
5 0 0 

1 
9 

11 

30 0 0 
22 

10 

0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER. 
DIAMONDS  : 

Rand  : 
Brakpan   
Central  Mining  {£s)      
City  &  Suburban  {£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Consolidated  Mines  SelectiondOs.) 
Crown  Mines  (10s  )   
Daggafontein   
Durban  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   
Johannesburg  Consolidated   
Jupiter    
Kleinfontein   
Knight  Central   
Knights  Deep    
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  (10s.)    
Modderfontein  B  (5s.)   
Modder  Deep  (5s.)   
Modder  East    
New  State  Areas    
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub- Nigel   
Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   
West  Springs   

Witwatersrand  f Knight's)   
Witwatersrand  Deep    
Wolhuter   

Other  Transvaal  Gold  Mines  : 

Glynn's  Lydenburg   
Transvaal  Gold  Mining  Estates 

Diamonds  in  South  Africa  : 
De  Beers  Deferred  (£2  IDs.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)    

Rhodesia  : 
Cam  &  Motor   
Chartered  British  South  Africa  , 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef   
Rezende   
Shamva   

Willoughby's  (10s.)   
West  Africa  • 
Abbontiakoon  (lOs.)   
Abosso   
Ashanti  (4s.)      
Prestea  Block  A   
Taquah   

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks.... 
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietary(2s.). 
Great  Fingall  (lOsi   
Hampton  Properties     
Ivanhoe  (£5)      
Kalgurli   , 
Lake  View  Investment  (IDs.)    . 
Sons  of  Gwalia    
South  Kalgurli  ( IDs.)   , 

Nov.  6 Nov.  5 1919 
1920 

£    s.  d. £    s.  d. 

3  15  0 3  0  0 
10  15  0 8  2  6 

10  0 
7  0 

3  2  6 2  15  0 
2  2  6 1  5  0 
1  5  0 

16  3 

12  0 14  6 

1  12  6 1  1  6 
3  7  6 2  12  6 
1  3  9 

12  6 

10  0 
5  0 

7  9 9  6 

13  9 
12  0 

3  0  0 
2  7  6 12  6 8  0 

5  0  0 4  5  0 U  6 9  0 

1  12  6 1  6  6 4  9 1  6 

13  6 6  6 

6  3 

4  6 

10  0 6  9 

19  6 
15  0 

4  10  0 4  12  6 
30  5  0 

3  15  0* 

9  0  0 1  15  o: 
2  6  3 2  5  0 1  15  0 1  3  9 — 1  11  3 15  0 10  0 

3  12  6 2  18  9 4  15  0 
3  7  6 

19  6 14  0 

13  0 7  0 
1  2  6 

12  6 
18  9 

17  0 7  0 3  9 
2  9 

3 2  17  6 2  2  6 
1  1  3 

15  0 

1  3  6 
19  0 

1  0  0 15  0 
4  10  0 

3  15  0 16  0 

9  3 9  0 5  0 
1  6  3 

17  6 

1  3  9 15  0 
9  9 

8  0 
4  9 

5  0 

16  3 
13  9 

16  3 10  0 

29  0  C 16  10  0 
7  15  0 3  15  0 
12  0  0 9  0  0 

9  0 
10  0 

1  3  3 
15  0 

13  3 
13  0 

16  3 
13  0 

16  0 
17  0 

3  5  0 2  17  6 
4  17  6 2  15  0 

1  18  9 I  12  6 

6  3 

5  6 

4  6 3  6 
14  6 10  0 

1  4  0 16  6 
5  9 

2  3 16  6 13  9 

3  3 
3  0 

3  6 3  0 
2  6 

3  3 
1  7  6 

15  0 

10  0 6  9 1  9 1  6 
1  10  0 7  6 

2  1  3 1  2  6 
11  6 13  9 

1  4  3 
14  3 

7  0 
6  0 5  6 5  6 

Gold.  Silver,  cont. 

Others  in  Australasia  : 
Blackwater,  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  N.S.W.  (10s  )   
Progress,  New  Zealand   
Talisman,  New  Zealand   
Waihi.  New  Zealand      

Waihi  Grand  Junction,  New  Z'lnd America  : 

Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico   
Esperanza.  Mexico    
Frontino  &  Bolivia.  Colombia   
Le  Roi  No.  2  (£5). British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  10s.),  Colombia   
Oroville  Dredging,  Colombia     
Plymouth  Consolidated,  California  j 
St.  John  del  Rey,  Brazil    ; 
Santa  Gertrudis,  Mexico   [ 
Tomboy,  Colorado   

Russia  : 
Lena  Goldfields      
Orsk  Priority    

India  : 

Balaghat  (10s.)      
Champion  Reef  (2s.  6d.)   
Mysore  (10s.)     
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  and  India. 
Esperanza,  Spain   
Hampden  Cloncurry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  ... 
Mount  Lyell,  Tasmania    
Mount  NIorgan,  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Russo-Asiatic  Consd.,  Russia   
Sissert,  Russia      
Spassky,  Russia   
Tanganyika,  Congo  and  Rhodesia 

LEAD-ZINC  ; 
Broken  Hill  : 
Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    
Broken  Hill  Block  10  (£10)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   

Asia  : 
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THE   MINING  DIGEST 
A    RECORD     OF     PROGRESS     IN     MINING.   METALLURGY.    AND     GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  of  societies,  together  with  brief  records  of  other  articles  and  papers ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

ORIGIN   OF   PRIMARY  ORE   DEPOSITS. 
At  the  October  meeting  of  the  Institution  of  Mining 

and  Metallurgy,  Dr.  J.  Morrow  Campbell  read  a  paper 
on  the  origin  of  primary  ore  deposits,  in  which  he  laid 
stress  on  the  functions  of  silicic  acid  as  carrier  of  ore 

deposits,  and  giving  his  idea  of  the  method  of  intro- 
ducing oxygen  and  hydrogen  into  magmas.  We  give 

herewith  an  abstract  of  the  paper. 
Consideration  of  the  subject  commences  at  the  stage 

when  the  present  silicate  crust  of  the  earth  was  in  the 
liquidstate.  The  assumption  of  this  condition  is  in  con- 

formity with  the  nebular  theory  of  the  origin  of  the 
earth,  and  also  with  the  planetesimal  hypothesis  as  out- 

lined by  Daly  in  "  Igneous  Rocks  and  their  Origin." 
When  the  molten  silicate  layer  first  formed,  it  and  the 
barysphere  below  contained  no  water.  The  water  was 
all  in  thegaseousstate.  Sincethepresentoceanic  water, 
if  spread  uniformly  over  the  solid  surface  of  the  earth, 
would  cover  it  to  a  depth  of  two  miles,  the  atmospheric 
pressure  at  the  period  referred  to  was  equal  to  a  hydro- 

static head  of  over  10,000  ft. ,  or  the  weight  of  4,000ft.  of 
sedimentary  rocks,  300  times  as  great  as  it  is  at  present. 
Such  pressure  caused  great  modifications  in  chemical 
affinities  and  physical  phenomena.  The  bearing  of  this 
on  silicic  acid  and  hydrous  silicates  is  important. 

Many  geologists  assume  the  existence  of  two  primary 
magmas  :  the  granitic  and  the  basaltic.  These  may 
reasonably  be  assumed  to  have  resulted  by  the  differen- 

tiation of  a  single  primeval  magma  of  andesitic  or  dior- 
itic  composition. 

The  process  of  crust  formation  is  pictured  by  the 
author  as  follows  Solidification  commenced  at  the 
surface  by  radiation  of  heat  as  ice  does  on  water,  but 
with  the  difference  that  the  solid  was  heavier  than  the 
liquid  and,  when  broken  up  by  movement,  sank  and 
was  resorbed.  This  cycle  of  crust  formation,  founder- 

ing, and  remelting  proceeded  until  the  liquid  was  great- 
ly reduced  in  temperature  throughout,  and  ceased  only 

when  viscosity  prevented  further  foundering.  At  this 
stage  the  temperature  gradient  in  the  silicates  was  re- 

duced to  an  order  of  magnitude  comparable  to  that  in 
the  solid  crust  at  present.  Owing  to  the  low  conduc- 

tivity for  heat  of  solid  silicates,  it  is  hardly  credible  that 
a  gentle  temperature  gradient  could  have  been  estab- 

lished in  any  other  way.  The  molten  silicates  absorb- 
ed water  from  the  atmosphere,  but  at  what  temperature 

this  commenced  cannot  be  stated.  This  water  is  be- 
lieved by  the  author  to  have  combined  as  hydroxyl  and 

not  to  have  been  simply  dissolved  as  a  gas.  The  dis- 
tinction is  probably  fundamental.  Oxygen  was  ab- 

sorbed also.  The  masses  that  froze  became  larger  and 
larger  as  the  temperature  of  the  molten  layer  fell,  and 
they  sank  to  greater  and  greater  depths  before  being 
entirely  resorbed.  In  this  way  the  molten  silicates  were 
constantly  kept  in  a  state  of  agitation  while  oxygen  and 
theelementsof  water  were  disseminated  to  great  depths. 
This  process  must  have  extended  over  a  long  period, 
but,  even  at  its  close,  the  capacity  of  the  silicates  to  ab- 

sorb water  was  not  nearly  satisSed.  Finally  the  crust 
became  permanent  and  the  widespread  absorption  of 
water  ceased. 

Experiment  proves  that  granite  and  basalt  when 
heated  together  melt  and  form  a  homogeneous  mixture 
from  which  hydroxyl  is  expelled  as  water.  Phenomena 
in  nature,  however,  lead  us  to  believe  that  granite  and 
basalt  are  not  miscible  if  fused  under  pressure  with  a 
few  per  cent  of  water  present. 

Combination  of  water  with  silicates  under  pressure 
is  regarded  as  the  cause  that  brought  about  the  gravita- 
tive  segregation  of  the  primeval  magma  into  a  dense 
basaltic  layer  below  and  an  acid  granitic  layer  above, 
owing  to  the  immiscibility  of  the  two.  This  could  only 
have  taken  place  after  the  agitation  caused  by  crust- 
foundering  ceased.  The  top  portion  of  the  permanent 
crust  was  probably  intermediate  in  composition.  Be- 

low this,  granite  developed,  and  further  down  basalt, 
but  the  latter  must  have  remained  liquid  for  a  long 
time. 

Acid  magmas  during  consolidation  give  off  an  acid 
mother-liquor  which  carries  all  the  ore  minerals  that 
were  disseminated  through  them.  It  is  concluded, 
therefore,  that  on  consolidation  of  the  primeval  granite 
vast  quantities  of  ores  must  have  been  discharged  at 
and  near  the  surface.  These  were  rapidly  denuded  and 
dispersed  in  sediments  and  in  solution.  The  presence 
of  gold  and  other  metals  in  sea-water  may  be  due  very 
largely  to  this  cause. 

Thecrustof  theearth  didnotdeveloppeacefully,  how- 
ever, for  it  wascontorted  and  fissured,  largequantities  of 

basic  lava  being  extruded.  The  early  sediments  were 
resorbed,  with  their  ores,  in  magmas  perhaps  repeated- 

ly, and  as  often  underwent  segregation.  To  this  cause 
in  all  probability  is  due  the  present  erratic  distribution 
of  primary  ores.  Primary  ores  are  defined  as  those 
which  are  derived  directly  from  rock  magmas  or  mag- 
matic  liquids  and  have  not  undergone  any  essential 
change  since  their  segregationor deposition.  Thoseore 
deposits  which  are  formed  by  segregation  of  dispersed 
primeval  ores  and  deposited  at  higher  levels  may  also 
be  regarded  as  primary. 

Since  the  segregation  of  ores  from  rock  magmas  is 
part  of  the  general  process  of  magmatic  differentiation, 
the  latter  problem  must  be  considered  Rock  magmas 
are  generally  regarded  as  forming  from  solid  material 
at  depth  in  the  crust  owing  to  an  increment  of  heat. 
There  are  various  theories  as  to  the  source  of  this  heat. 
Some  attribute  it  to  mechanical  causes,  others  to  the 
oxidation  of  elements  introduced  from  the  barysphere, 
and  still  others  to  the  action  of  water.  Some  of  the 
phenomena  of  volcanism  are  reviewed  by  the  author, 
and. they  are  regarded  as  being  in  some  measure  incon- 

sistent with  the  mechanical  theory.  The  oxidation  of 
elements  would  be  satisfactory  if  a  reasonable  explana- 

tion of  the  source  of  oxygen  was  furnished.  The  author 
favours  the  introduction  of  water  as  explaining  pheno- 

mena most  readily,  and  believes  the  water  to  be  of 
meteoric  origin.  The  weight  of  evidence  proves  lavas 
to  give  off  either  water  or  its  elements,  and  it  is  argued 
that  this  water  is  the  result  of  the  breaking  up  of  hy- 

droxyl groups  in  silicates  on  the  relief  of  pressure. 
Rock  magmas  develop  from  matter  of  igneous  origin 
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primarily,  though  they  may  absorb  sediments  subse- 
quently. On  cooling  they  give  off  large  quantities  of 

aqueous  liquid,  and  it  is  unreasonable  to  suppose  that 
the  original  igneous  material  from  which  they  formed 
could  have  held  in  combination  or  solution  a  quantity 
of  water  or  its  elements  much  larger  than  can  the  solid 
products  of  the  differentiation  of  the  magma  formed 
from  it.  It  seems  evident,  therefore,  that  rocks  yield- 

ing magmas  must  have  received  from  some  source  an 
accession  of  water  between  the  original  solidification 
of  the  crust  and  their  subsequent  liquefaction.  Pools  of 
molten  basaltic  magma  high  above  their  melting-point 
could  not  possibly  exist  in  the  crust  for  long  periods. 

Water  in  either  the  liquid  or  gaseous  condition  at  at- 
mospheric pressure  has  practically  no  action  either 

physical  or  chemical  on  silica  at  any  temperature.  Sil- 
ica and  water  heated  together  in  a  sealed  tube  to  200° C 

form  a  homogeneous  liquid  which  on  cooling  yields 
crystals  of  quartz.  There  is  good  reason  to  believe  that 
water  under  pressure  and  at  moderate  temperatures 
combines  with  silica  to  form  silicic  acid,  SiO._2.2H.2O, 

or  Si(OH)4.  Silicates  are  comparatively  simple  com- 
pounds, since  the  silicon  atom  in  them  appears  to  be 

capableof  union  with  another  silicon  atom  only  through 
the  medium  of  oxygen  atoms,  never  directly.  Silicates 
are  known  containing  a  minimum  of  one  to  six  silicon 
atoms  per  molecule,  and  the  corresponding  silicic  acids 
in  their  simplest  forms  are  chain  compounds  which  dif- 

fer from  one  another  in  series  by  SiO.2.  It  is  conceived 
that  excess  of  silica  and  water  form  poly-silicic  acids 
and  that  the  greater  the  pressure  the  longer  the  chain 
may  be.  With  rising  pressure,  ortho-silicic  acid  takes 
up  silica  to  form  the  poly-silicic  acids,  and  with 
falling  pressure  these  long-chain  molecules  give  off 
SiO.2,  which  crystallizes  from  this  medium  as  quartz 

down  to  a  temperature  of  about  180°  C,  below  which 
silica  in  cryptocrystalline  form  develops,  and  at  still 
lower  temperature  so-called  hydrated  (amorphous)  sil- 

ica, of  which  opal  and  sinter  are  examples.  This  so- 
called  water  in  opaline  silica  is  not  completely  expelled 
till  about  500°  C,  and  there  can  be  little  doubt  that  it 
is  combined  ashydroxyl.  It  is  reasonable  to  suppose 

that  all  the  "  water"  in  magnetic  mother-liquor  is  com- 
bined as  hydroxyl  with  silica.  It  is  not  only  in  magma- 

tic  liquid  that  silicic  acid  is  found,  however,  for  in  sedi- 
ments we  know  that  cellulose  is  replaced  by  hydrated 

silica.  Nor  is  silicic  acid  confined  to  the  mineral  king- 
dom, for  both  plants  and  animals  secrete  hydrated  sil- 

ica from  solution  in  their  juices.  "  Water  "  in  magmas, 
present  as  hydroxyl,  does  not  perform  an  acid  but  a 
basic  function,  for  its  hydrogen  takes  the  place  of  met- 

als (usually  alkalies)  in  silicates  either  wholly  or  in 
part.  Water  absorbed  by  a  magma  appears  to  combine 
in  silicates  as  hydroxyl,  displacing  oxides  the  affinity 
of  which  for  silica  is  weak. 

The  primeval  magma  is  assumed  to  have  contained 
about  60%  of  combined  silica,  and  at  first  to  have  been 
anhydrous  and  homogeneous.  Absorption  of  water  is 
supposed  to  have  resulted  in  the  formation  of  silicic 
acid  and  the  liberation  of  oxides  such  as  FeO.  Silicates 
and  aluminosilicates  of  potash  are  known  to  be  readily 
soluble  in  silicic  acid,  and  those  of  soda,  lime,  and  mag- 

nesia progressively  less  soluble.  The  silicic  acid  is  as- 
sumed to  have  leached  out  the  potash-bearing  silicates 

most  largely,  and  it  would  appear  that  this  solution  is 
immiscible  with  a  melt  of  basic  felspars  and  ferromag- 
nesian  minerals.  Since  the  former  is  lighter,  it  formed 
a  layer  gravitatively  above  the  latter,  hence  granite  de- 

veloped above  and  basalt  below.  These  two  rocks  are 
of  world-wide  distribution,  and  this  feature  seems  to  be 
explicable  only  on  the  assumption  of  a  great  split  in  a 
world-envelopingmagma  of  uniform  composition.   The 

formation  of  local  magmas  of  greater  or  less  extent 
subsequent  to  the  solidification  of  the  crust  appears  to 
be  due  to  absorption  of  water  principally  by  basaltic 
material.  Magmatic  stoping  probably  on  a  large  scale 
followed,  as  described  by  Daly,  and  when  these  mag- 

mas underwent  differentiation  the  rocks  they  yielded 
and  the  ores  they  expelled  were  determined  to  a  large 
extent  by  the  nature  of  the  sediments  absorbed.  An- 
orthosites  below  and  alkaline  rocks  above,  for  example, 
would  be  the  result  of  the  absorption  of  limestone.  The 
origin  of  the  great  variety  of  rarer  igneous  rocks  can  be 
explained  in  this  way.  Basaltic  magmas  that  have  not 
absorbed  sediments  would  on  differentiation  probably 
yield  diorite  above  and  peridotite  below.  The  further 
action  of  water  on  peridotite  below  its  fusing  point  is 
to  convert  it  into  serpentine  and,  if  fused,  the  silicates 
are  broken  up  completely,  the  silica  removed,  and  ores 
such  as  ilmenite,  magnetite,  and  chromite  remain  be- 

hind, material  so  little  resembling  plutonic  rocks  in 
general  that  their  igneous  origin  has  been  questioned. 
Ore  minerals  are  to  a  large  extent  leached  out  of  the 
primary  magma  apparently  by  silicic  acid.  Metals 
(gold  and  bismuth),  oxides  (of  tin  and  tungsten),  and 
sulphides  (of  molybdenum,  bismuth,  iron,  copper,  zinc, 
lead,  antimony,  and  arsenic)  appear  to  be  soluble  to  a 
greater  or  less  degree.  Platinum  appears  to  be  quite 
insoluble,  chromite  and  ilmenite  verysparingly  soluble, 
borates  and  fluorides  soluble.  In  the  basic  fraction  are 
found  either  interspersed  or  segregated  in  masses  the 
residue  of  ores  not  dissolved  in  the  acid  fraction. 

The  first  group  of  ore  minerals  to  develop  from  an 
acid  magma  are  molybdenite,  tungstates,  cassiterite, 
native  bismuth ,  and  bismuthine.  These  are  apparently 
homogenetic,  either  all  are  of  pneumatolytic  origin  or 
none  is.  Cassiterite  and  wolfram  are  typical  of  the 
group.  They  have  been  regarded  for  50  years  as  of 
pneumatolvtic  origin  ;  that  is,  they  are  supposed  to 
have  been  present  in  the  magma  as  fluorides  and  to 
have  been  given  oft  as  such  along  with  water  above  its 

critical  point.  Tin  fluoride  boils  at  705'C  and  tungsten 
fluoride  at  19°C.  As  gases  they  would  be  expelled 
either  owing  to  reduction  of  pressure  or  solidification 
of  the  solvent  The  conditions  of  occurrence  of  the 
ores  indicate  they  were  not  released  in  this  way.  The 
difference  between  the  boiling  points  of  the  fluorides  is 

quite  inconsistent  with  cassiterite  and  wolfram  develop- 
ing in  contact  with  one  another.  When  cassiterite 

occurs  in  veins  in  sediments  there  is  no  indication  that 

the  walls  of  such  veins  have  been  subjected  to  a  tem- 
perature in  any  way  approaching  the  boiling  point  of 

tin  fluoride.  The  association  of  tourmaline  and  fluor- 
ite  with  the  high  temperature  ores  is  supposed  to  sup- 

port their  pneumatolytic  origin  Certain  deposits  do 
not  contain  either  tourmaline  or  fluorite.  Tourmaline 
accompanies  gold,  pyrite,  hematite,  chalcopyrite,  and 
tetrahedriie.  just  as  fluorite  accompanies  galena,  and 
none  of  these  minerals  is  of  gaseous  origin.  .All  evi- 

dence in  support  of  the  pneumatolytic  origin  of  the 

high  temperature  ores  breaks  down  when  critically  ex- 
amined ;  the  theory  should  therefore  be  rejected 

Quartz  is  the  invariable  companion  of  these  ores,  and 
the  evidence  in  nature  is  overwhelmingly  in  favour  of 
their  having  been  transported  in  silicic  acid  solution 
and  deposited  therefrom  on  reduction  of  temperature 
and  pressure. 

In  primary  gold  deposits  quartz  is  always  present. 
Gold  and  quartz  are  proved  to  have  been  deposited  in 
certain  cases  from  the  same  solution.  Maclaren  refers 
to  silicate  of  gold.  There  is  good  reason  to  believe 
that  silicic  acid  is  the  vehicle  that  carries  gold.  The 
fact  that  extensive  auriferous  alluvials  are  not  found  in 

beds  older  than  Tertiary  leads  us  to  believe  that  leach- 
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ing  of  gold  from  them  explains  their  absence.  The 
condiiions  of  formation  of  silicic  acid  in  the  strata  point 
to  it  as  the  only  substance  capable  of  dissolving  out 
gold  always  prehent  in  older  rocks  at  some  period  and 
only  rarely  present  in  less  deeply  buried  strata. 

Primary  deposits  of  copper,  zinc,  lead,  and  antimony 
are  almost  invariably  accompanied  by  quartz,  and  the 
phenomena  of  their  occurrence  lead  to  the  belief  that 
the  sulphides  of  these  metals  were  transported  in  silicic 
acid  solution.  The  author  believes  it  was  a  case  of 
chemical  combination  rather  than  of  simple  solution. 
A  parallel  to  these  hypothetical  silicate-sulphide  mole- 

cules is  found  in  the  mineral  lazurite,  which  is  a  double 
silicate  sulphide  of  sodium  and  aluminium. 

The  author  has  for  some  time  regarded  the  tempera- 
ture of  deposition  of  tin  and  tungsten  ores  as  being 

lower  than  is  generally  accepted  and  also  the  range  of 
temperature  through  which  they  are  released  from 
solution  as  narrower.  At  Zinba  mine  in  the  Tavoy 
District  of  Burma  there  are  found  rounded  masses  of 
bismuthine  enclosed  in  molybdenite,  wolfram,  fiuorite, 
and  quartz,  which  were  almost  certainly  molten.  As 
the  same  mineral  is  found  in  the  same  vein  only  a  few 
feet  higher  up  in  normal  crystalline  form,  it  appears 
that  the  melting  point  of  bismuthine  is  the  maximum 
temperature  at  which  this  class  of  ore  develops.  The 
melting  point  of  Bi.^Ss  appears  to  be  unknown,  and  its 
determination  presents  serious  difficulty  as  it  dissociates 
into  BiS  and  S.  The  generally  accepted  cause  of  the 
deposition  of  ore  minerals  is  falling  temperature,  but 
there  certainly  are  other  contributory  causes,  and  re- 

lease of  pressure  is  probably  the  most  important.  The 
phenomena  of  the  occurrence  of  tin  and  tungsten  ores 
are  quite  inexplicable  on  the  assumption  that  loss  of 
heat  is  the  only  determining  factor.  Precipitation  by 
reaction  with  substances  in  the  walls  of  fissures  is  an 
important  but  accidental  cause  of  ore  deposition. 

Vein  Assuring  is  illustrated  by  the  multiple  type  of 
tin  and  wolfram  veins  in  Burma.  They  are  numerous 
and  lie  in  patches  circular  or  oblong  in  outline  and  sel- 

dom as  much  as  2,000  ft.  across.  When  occurring  in 
sediments  they  may  extend  as  much  as  1,000  ft.  above 
the  granite  periphery.  At  the  surface  the  veins  are 
usually  very  numeiour.,  but  they  diminish  in  both  num- 

ber and  width  at  depth.  This  type  of  Assuring  could 
be  caused  only  by  expansive  force  within  the  magma, 
not  by  contraction.  The  length  of  the  fissures  is  often 
less  than  their  vertical  height  above  the  granite  peri- 

phery ;  therefore  the  causative  force  must  have  acted 
at  or  near  the  surface  of  the  granite  in  a  very  small 
area  and  was  of  very  great  intensity.  These  fissures 
were  opened  up  suddenly  and  remained  open  until  filled 
by  solids.  The  theory  that  veins  were  opened  up 
slowly  by  the  force  developed  by  the  crystallization  of 
ores  in  initially  very  narrow  crevices  is  entirely  unac- 

ceptable in  this  case.  The  cause  of  Assuring  is  best 

explained  by  W.  H.  Goodchild's  work,  the  pressure 
caused  by  the  increase  in  solid  specific  volume  of 
minerals  in  a  cooling  magma.  This  is  irresistible,  and 
is  coincident  with  the  segregation  of  the  mother-liquor. 
In  amount  it  is  so  great  as  to  more  than  counterbalance 
the  contraction  taking  place  on  granite  assuming  the 
solid  state.  The  fact  that  we  find  several  successive 
series  of  fissures  in  the  same  area  is  consistent  withthe 
wave-like  mode  in  which  the  effect  of  the  above  force 
would  develop.  Fissures  of  the  first  series  were  filled 
instantly  with  magmatic  liquid  and  rapidly  sealed  with 
solids  deposited  therefrom.  The  force  accumulated 
until  another  series  was  formed,  and  these  were  simi- 

larly filled.  This  type  of  fissure  appears  to  be  due  to 
the  percolation  of  meteoric  water  down  to  the  magma 
in  the  centre  of  areas  where  fissures  develop.     Another 

type  of  vein,  which  is  of  great  length,  striking  parallel 
to  the  axis  of  the  granite  ridges,  seems  to  be  the  more 
normal,  but  these  are  rare  in  Burma.  Such  of  these 

as  occur  have,  as  might  be  expected,  been  reopened  re- 
peatedly and  contain  a  great  variety  of  ore  minerals. 

The  author  proceeded  to  consider  the  upward  suc- 
cession of  ore  minerals.  Lindgren's  classification  into, 

(1)  high  temperature  deposits,  (2)  deposits  formed  at 
intermediate  depths,  (3)  deposits  formed  near  the  sur- 

face, is  approved  by  the  author  except  in  so  far  as  too 
much  importance  seems  to  have  been  attached  to  ac- 

cessory minerals.  For  example,  chalcopyrite-tourma- 
line  deposits  are  classed  as  high  temperature,  whereas 
the  same  ore  without  tourmaline  is  regarded  as  having 
formed  at  intermediate  depth  and  presumably  at  lower 
temperature.  There  is  no  reason  to  believe  that  the 
presence  in  a  solution  of  the  radicles  going  to  form 
tourmaline  would  raise  the  temperature  at  which  chal- 
copyrite  develops.  When  a  fissure  opens  it  is  filled 
with  magmatic  liquid,  and  the  temperature  of  the  walls, 
except  in  the  immediate  vicinity  of  the  magma,  will 
vary  according  to  the  local  temperature  gradient.  At 
all  points  in  the  fissure  the  liquid  will  be  slightly  hotter 
than  the  walls,  but,  considering  the  probable  slow  rate 
of  flow  of  the  liquid  and  the  enormous  volume  of  wall- 
rock,  the  temperature  of  the  latter  could  not  be  raised 
to  any  material  extent.  Near  the  periphery  of  the 
granite  cassiterite  develops  at  a  certain  temperature 
and  continues  up  to  a  point  in  the  vein  where  appar- 

ently the  temperature  of  the  solution  no  longer  permits 
tin  to  remain  in  solution.  The  vertical  extent  of  cas- 

siterite in  the  vein  thus  seems  to  depend  on  the  rate  of 
loss  of  heat  by  the  solution  and  will  be  controlled  by 
the  steepness  of  the  temperature  gradient  in  the  strata. 
A  gentle  gradient  should  therefore  favour  persistence 
in  depth.  The  Morro  Velho  gold  mine  in  Brazil  is  an 
example  of  great  persistence  in  depth,  and  there  the 
temperature  gradient  is  very  gentle,  1°C  per  140  ft. 
There  appears  to  be  a  limit  of  temperature  above  which 
cassiterite  is  not  deposited,  and  another  below  which 
it  is  insoluble.  This  range  is  apparently  not  over 

100°C.  The  same  applies  to  chalcopyrite,  blende, 
galena,  etc.  ;  each  appears  to  have  its  own  range  of 
temperature  deposition,  and  these  are  narrow  in  each 

case,  not  over  50°C  and  probably  much  less.  At  Morro 
Velho  6,400  ft.  represents  a  temperature  range  of  only 

47°C.  There  are  few  chalcopyrite  deposits  that  persist 
for  a  vertical  depth  of  2,000ft.,  and  the  temperature 

range  for  that  depth,  with  a  normal  gradient,  is  20°C. 
Pyrite  is  peculiar  in  the  respect  that  it  may  be  deposited 
at  any  temperature,  but  it  may  move  in  other  than 
silicious  solution.  Deposition  of  the  sulphides  of  zinc, 
lead,  antimony,  and  mercury  takes  place  at  successively 
lower  temperatures  than  copper,  and  therefore  they  are 
found  at  shallower  depths  or  at  greater  distance  above 
the  magma  from  which  they  emanated.  The  fact  that 
quartz  is  a  common  companion  in  veins  of  all  these  ores 
leads  the  author  to  belie\e  that  silicic  acid  may  be  the 
solvent  that  carries  them  all  upward.  Mercury  pos- 

sibly may  be  an  exception,  for  it  is  well  known  to  be 
deposited  by  thermal  waters  carrying  H.iS,  alkaline 
sulphides,  and  borates.  But  the  same  springs  are  also 
silicious,  so  that  sulphur  may  be  no  more  necessary  for 
its  solution  than  the  borates  that  frequently  accompany 
it.  The  evidence  of  hot  springs  must  be  accepted  with 
great  caution,  because  the  ores  they  deposit  and  the 
compounds  they  carry  in  solution  may  not  have  origi- 

nated in  magmas  but  be  dissolved  out  of  deposits  tra- 
versed on  their  way  upward.  It  is  necessary,  however, 

to  attach  great  importance  to  the  fact  that  so  many  hot 
springs  are  silicious.  Silica  and  water  are  the  only  in- 

variable products  secreted  by  the  magmatic  mother- 
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liquor  throughout  the  whole  of  its  upward  passage,  and 
no  other  substance  appears  to  be  invariably  present 
in  it. 

In  introducing  the  paper  at  the  meeting,  the  author 
called  attention  to  the  fact  that  the  mode  of  occurrence 
of  ore  deposits  is  irreconcilable  with  deposition  from 
simple  solution  by  loss  of  heat,  but  more  consistent  with 
liberation  ininsolubleformby  the  dissociation  of  soluble 
complex  molecules  breaking  up  by  relief  of  pressure. 
No  substance  soluble  in  a  liquid  at  a  given  temperature 
becomes  suddenly  quite  insoluble  on  a  slight  fall  of 

temperature.  If  deposited  from  simple  solution,  ore 

deposits  should  not  end  abruptly  but  taper  oft'  gradu- 
ally and  extend  to  the  utmost  limit  reached  by  the  sol- 

vent. Where  there  are  high  pressures  in  nature  ele- 
vated temperatures  also  exist,  and  it  is  possible  that  in 

the  past  there  has  been  confusion  of  the  two.  Just  as 
pressure  is  essential  for  the  development  of  silicic  acid, 
and  release  of  pressure  determines  its  dissociation,  it 
appears  not  improbable  that  in  the  same  way  pressure 
may  be  a  more  important  factor  than  temperature  in 
both  the  solution  and  deposition  of  primary  ores. 

WORK  OF  THE  GEOLOGICAL  SURVEY  DURING   1919 
The  Summary  of  Progress  of  the  Geological  Survey 

during  1919  contains  some  notes  on  the  examination  of 
lead,  zinc,  and  copper  mines,  and  on  the  boring  for  oil 
at  West  Calder,  Midlothian.  We  quote  these  notes 
herewith . 

The  Northumbrian  area  was  examined  by  Dr.  Stan- 
ley Smith,  the  rest  of  the  Pennine  Chain  by  Mr.  Car- 

ruthers.  Throughout  this  region,  the  great  majority 
of  the  productive  veins  are  in  Carboniferous  Limestone 
and  Yoredale  strata,  though  a  few  traverse  the  Mill- 

stone Grit  also.  They  are  characterized  by  a  compara- 
tively rapid  impoverishment  in  depth,  generally  because 

the  fissures  pinch  out,  but  occasionally  on  account  of 
replacement  by  other  minerals.  It  is  rare  to  find  a  vein 
carrying  commercial  quantities  of  ore  below  100  fm., 
and  it  is  not  surprising  to  find  that  after  centuries  of 
working,  most  of  the  mineral  fields,  taken  as  a  whole, 
show  signs  of  exhaustion.  There  are  notable  excep- 

tions, however.  Thefamousflatsof  theBoltsburnmine, 
in  Weardale,  discovered  27  years  ago,  are  still  in  full 
work.  They  appear  to  be  metasomatic  replacements  of 
the  limestone,  parallel  to,  but  rarely  in  contact  with,  a 
thin  vein,  which  has  presumably  acted  as  a  feeder. 

The  Alston  Moor  country  continues  to  be  an  impor- 
tant producer,  especially  for  zinc  blende,  of  which  con- 

siderable reserves  exist.  Metasomatic  flats  are  found 
here  also. 

Most  of  the  Derbyshire  mines,  once  so  numerous  and 
active,  closed  down  many  years  ago.  Mill  Close  mine, 
marked  by  immensely  rich  chamber-deposits  on  either 
side  of  the  lode,  is  still  in  active  work.  The  headings 
are  now  far  under  the  Yoredale  Shales,  nearly  two 
miles  from  the  limestone  outcrop.  Most  of  the  innum- 

erable veins  scattered  over  the  limestone  massif  in  this 
country  are  probably  exhausted,  but  if  some  efficient 
means  could  be  devised  to  cope  with  the  heavy  under- 

ground water,  some  of  the  great  rakes,  now  drowned 
out,  might  again  produce  galena  in  quantity.  Interest- 

ing evidence  as  to  the  date  of  the  Derbyshire  ore  de- 
posits is  provided  by  the  small  lead  and  copper  work- 

ing at  the  Snelston  mine,  near  Ashbourne.  The  ores 
are  found  in  a  fault  bringing  down  Keuper  Marl  against 
Carboniferous  Limestone,  so  that,  here  at  any  rate,  the 
mineralization  seems  to  be  definitely  post-Triassic. 

The  occurrences  of  galena  and  blende  in  the  Carbon- 
iferous Limestone  and  Chert  series  of  Flint  and  Denbigh 

were  examined  by  Mr.  Bernard  Smith,  with  a  view  to 
bringing  up  to  date  the  detailed  account  given  in  the 
Memoirs  on  the  Geology  of  Flint,  Mold,  and  Ruthin 
(1890)  and  the  Geology  of  the  Coasts  adjoining  Rhyl, 
Abergele,  and  Colwyn  (1885).  The  abandoned  mines 
near  Minera,  in  ground  recently  surveyed,  were  also 
studied.  The  chief  mines  still  in  work  are  in  the  Hal- 
kyn  District,  but  others  are  ready  to  reopen  in  both 
this  and  the  Holywell  districts  if  deep  drainage  can  be 
secured  or  labour  conditions  permit.  In  depth  the 
lodes  appear  to  carry  a  higher  proportion  of  blende 
than  galena.    The  future  development  of  this  region 

depends  upon  a  successful  unwatering  of  the  ground. 
The  old  Halkyn  tunnel,  driven  southward  as  far  as  the 
Llyn-y-pandy  lode,  about  four  miles  south  of  Halkyn, 
at  approximately  200  ft.  above  sea  level,  no  longer 
serves  the  purpose,  for  most  of  the  mines  unwatered 
have  been  worked  down  to,  or  below,  its  level.  Further 
work  in  these  mines  entails  costly  pumping.  It  is  now 

proposed  to  carry  the  Milwr  or  sea-level  tunnel,  which 
has  already  proved  several  of  the  lodes  in  depth  in  the 
Holywell  area,  southward  into  the  Halkyn  district,  and 
extend  it  eventually  into  the  Llanarmon  field.  It  is 
hoped  that  in  that  area  numerous  veins,  which  have 
yielded  richly  in  the  past,  may  be  found  to  be  prolific 
in  the  eastern  parts  of  their  courses.  The  southern  ex- 

tremity of  this  tunnel  is  now  at  the  northern  boundary 
of  the  Halkyn  mines  district  drainage  area,  and  about 
200  ft.  below  the  old  tunnel.  During  the  closing  stages 

of  the  war  a  pumping  scheme,  financed  by  the  Govern- 
ment, was  commenced  at  North  Hendre  mine,  to  un- 

water  several  bearing  lodes  below  the  Halkyn  tunnel 
level,  but  this  scheme  is  in  abeyance.  Little  is  being 
done  at  the  present  time  in  the  Minera  district,  chiefly 
owing  to  the  fact  that  the  great  Minera  veins  contain 
blende,  but  little  galena,  in  depth,  and  pumping  charges 

are  prohibitive. 
In  the  Minsterley  district  of  Shropshire  the  future  of 

the  mines  depends  upon  deep  drainage.  Here  the  ores 
of  lead  and  zinc  occur  chiefly  in  the  Mytton  beds  over- 

lying the  Stiper  Stones  quartzite  and  beneath  the  Hope 
Shales,  all  of  Arenig  age.  The  Leigh  adit  level  (399  ft. 
O.D.)  has  been  completed  as  far  as  the  Milne  shaft  in 
the  Hope  valley,  and  is  now  being  driven  southward  to 
cut  a  large  series  of  veins  formerly  worked  in  the  old 
gravels  and  grit  mines.  Should  these  prove  to  be  rich 
beneath  the  old  workings  a  promising  future  is  assured 
for  the  Shropshire  mines.  For  the  Bog  mine  pumping 

has  been  proposed.  At  the  present  date  the  chief  pro- 
duct of  the  district  is  barytes,  got  from  shallow  levels 

above  water-line. 
Mr.  Smith  also  examined  occurrences  of  lead-  and 

zinc  ores  in  the  Ordovician  and  Silurian  rocks,  near  St. 
Asaph  in  Flintshire,  Llansannan  in  Denbighshire,  and 
LlanrhaiadrandLlangynog  in  Montgomeryshire.  The 
Pennant  mine,  St.  Asaph,  is  alone  in  operation. 

Some  scattered  occurrences  of  copper  ore  were  also 
investigated  in  Denbighshire  and  Shropshire. 

The  mines  for  lead,  zinc,  and  copper  in  Corn>vall, 

Devon,  Somerset,  Shropshire,  Cheshire,  Carnarvon- 
shire, Merioneth,  and  Anglesey,  were  visited  by  Mr. Dewey. 

In  Cornwall  and  Devon,  the  lead  and  zinc  ores  occur 
principally  in  lodes  which  course  north  and  south  and 

frequently  underlieeast.  They  traverseslates and  sand- 
stones of  pre-Devonian,  Devonian,  and  Carboniferous 

age.  Their  gangue  minerals  consist  of  calcite.  fluor- 
spar, barytes,  quartz,  and  chalybite  Galena  and 

blende  often  form  an  intimate  complex  ;  but  blende  is 
the  principal  constituent  in  some  lodes,  as  at  Wheal 
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Sally  and  Wheal  Alfred.  In  North  Cornwall,  where 
the  lodes  appear  in  and  near  flows  of  lava,  galena  is  the 
dominant  mineral  ;  it  is  rich  in  silver  and  is  frequently 
accompanied  by  the  ores  of  antimony. 

Lodes  bearing  galena  and  blende  were  formerly  work- 
ed by  open- cut  pilssunkin  the  Carboniferous  Limestone 

of  the  Mendips,  and  calamine  and  blende  were  also 
mined  in  the  Triassic  basic  conglomerate  on  the  flanks 
of  those  hills.  No  mines,  however,  are  now  in  work, 
and  the  dumps  have  been  thoroughly  worked  over. 

Ores  of  copper,  lead,  and  cobalt  occur,  mainly  as  car- 
bonates, in  the  Keuper  sandstone  and  conglomerates  of 

Alderley  Edge,  Cheshire.  In  the  underground  work- 
ings the  distribution  of  the  ores  is  seen  to  be  patchy. 

Percolating  waters  have  impregnated  the  sandstone 
with  ores  in  the  neighbourhood  of  faults  and  the  drain- 

age waters  in  the  mine  are  coloured  a  brilliant  green  by 
carbonate  of  copper.  Rich  impregnations  of  galena  up 
to  3  ft.  in  length  can  be  seen  in  several  of  the  levels. 
The  mineral  envelops  the  grains  of  sand  and  even  the 
pebbles  of  the  conglomeratic  beds.  The  normal  ore 
consists  of  fine-grained  sandstone  with  a  cement  of 
green  and  blue  carbonates  of  copper. 

At  Grinshill  and  some  other  workings  near  Shrews- 
bury, copper  ores  have  been  mined  in  the  New  Red 

rocks  and  appear  to  be  identical  in  mode  of  occurrence 
and  of  formation  to  those  of  Alderley  Edge. 

Near  Llanrwst,  in  east  Carnarvon,  there  is  a  large 
group  of  mines  working  lead  and  zinc  ores,  in  most 
cases  by  day-levels  above  adit.  The  country  rock  is  of 
lower  Palaeozoic  age  and  is  fissured  by  two  sets  of  lodes 
which  course  either  north  and  south  or  east  and  west. 

These  lodes,  in  many  cases,  are  mineralized  shatter- 
belts  and  consist  of  brecciated  country-rock  cemented 
together  with  calcite,  galena,  and  blende  There  are 
indications  of  a  succession  of  minerals  in  the  lodes  from 
east  to  west.  The  Aberllyn  lode  consists  mainly  of 
brown  blende  in  the  form  of  shear  lenticles,  galena  be- 

ing rare.  A  little  farther  to  the  west  galena  forms  the 
principal  constituent  with  a  calcite  gangue,  as  at  Pare 
mines;  quartz  as  a  gangue  then  appears  at  Old  Llan- 

rwst mine,  where  it  forms  a  remarkable  spongy  mass 
of  bipyramidal  crystals embeddingidiomorphiccrystals 
of  galena.  Almost  due  north  from  these  mines  pyrites 
becomes  an  important  accessory.  At  Cae  Coch  it  is  the 
principal  ore  and  has  been  wrought. 

In  Anglesey  metallic  copper  is  still  being  obtained 
regularly  from  the  drainage  waters  of  the  Parys  Moun- 

tain mines  by  precipitation  on  scrap  iron  ;  but  further 
mining  is  not  at  present  anticipated.  Some  auriferous 
copper  ore  is  being  mined  at  Rhos-mynach,  Anglesey, 
and  from  the  old  gold  mines  of  Figre  and  Clogau,  near 
Dolgelley.  Zinc  and  lead  ores  are  mined  at  Moelwyn 
and  Bwlch-y  plwm  mines. 

In  the  Lake  District,  ores  of  lead,  zinc,  and  copper 
are  found  in  Lower  PaUeozoic strata.  The  veinsaround 

Keswick  are  in  the  Skiddaw  Slates  ;  those  of  theGreen- 
side  and  Coniston  fields  are  in  the  Borrowdale  Ashes, 
while  in  the  Caldbeck  Fells,  both  rock  groups  occur, 
associated  with  a  complex  of  igneous  rocks.  Most  of 
the  veins  are  filled  with  broken  country  rock,  cemented 
with  mineral  matter.  The  leading  constituents  of  the 
gangue  are  quartz  and  barytes,  the  latter,  when  in  bulk, 
being  restricted  to  the  higher  parts  of  certain  veins. 
Some  of  the  so-called  lead  lodes  contain  more  blende 
than  galena.  Although  there  are  numerous  exceptions, 
copper  veins  usually  trend  east  and  west,  hading  south, 

while  lead  and  zinc  veins  range  within  45"^  either  way  of 
north  and  south,  and  dip  to  the  east.  Copper  lodes  are 
sometimes  shifted  by  those  carrying  lead,  while  the  lat- 

ter are  frequently  displaced  by  barren  east  and  west 
cross-courses.     The  chief  ores  now  raised  are  those  of 

lead  and  zinc.  Over  the  whole  area,  as  compared  with 
the  Pennines,  the  galena  is  notably  rich  in  silver.  The 
amount  varies  greatly,  and  seems  to  have  some  relation 
to  the  presence  of  barytes.  In  veins  where  barytes  is 
abundant,  as  at  Force  Crag,  the  silver  content  is  high, 
over  30  oz.,  while  in  lodes  carrying  little  or  no  bary- 

tes, as  at  Thornthwaite  and  Threlkeld,  it  is  low,  about 
10  oz.  of  silver  per  ton  of  pig  lead.  The  only  zinc  ore 
of  commercial  importance  is  blende.  When  thisoccurs 
with  barytes  the  difficulty  of  separation,  almost  insuper- 

able in  the  old  days,  has  now  been  got  over  by  oil  flota- 
tion. The  Elmore  plant  at  Force  Crag  gives  a  clean 

blende  concentrate,  while  the  crushed  barytes  is  re- 
dressed and  sold  as  barytes  sand.  The  lead-zinc  ore 

mines  now  active  are  Greenside,  Thornthwaite,  Threl- 
keld, and  Force  Crag.  Brundholme  in  Glenderaterra 

valley  has  been  reopened,  while  at  Goldscope  in  New- 
lands  Vale  an  attempt  is  being  made  to  locate  the  inter- 

sections of  the  copper  lode  and  Sealby's  lead  vein  in 
the  hope  of  proving  an  ore-body  similar  to  that  of  the 
great  lead  bunch  of  the  Goldscope  lead  vein.  No  cop- 

per ores  are  being  raised  at  present,  though  Coniston, 
Goldscope,  and  Caldbeck  Fells  were  large  producers 
many  years  ago.  The  extensive  dumps  at  Coniston 
have  recently  produced  a  few  tons  of  sheet  copper  by 
an  electrolytic  process,  but  work  is  now  suspended  dur- 
ingreconstruction.  Thechief  oreischalcopyrite,  which 
is  associated  with  iron  and  arsenical  pyrites.  Secon- 

dary malachite  and  chrysocolla  also  occur,  but  not 
abundantly. 

The  bore  in  search  of  petroleum,  5  mile  south  of 
the  village  of  West  Calder,  Midlothian,  has  now  reach- 

ed a  depth  of  543  fathoms,  and  is  the  deepest  bore 
which  has  yet  been  put  down  in  the  oil-shale  series  in 
Scotland.  A  small  anticline  occurs  to  the  south-west  of 
West  Calder  and  the  oil-bore  has  been  placed  approxi- 

mately on  the  summit  of  this  anticline,  which  is  about 
^  mile  in  diameter  and  gives  place  to  synclines  on  the 
east  and  south.  The  important  Calder  fault  has  been 
traced  on  the  east  side  of  the  anticline,  but  perhaps 
dies  out  as  it  runs  south-westward,  as  the  dislocation 
of  the  outcrops  of  the  oil-shale  seams  cannot  be  of 
great  magnitude.  At  a  distance  of  about  ̂   mile  to  the 
south-west  of  the  bore  there  are  several  small  faults. 
The  bore  starts  immediately  below  the  Broxburn  shale, 
which  has  been  mined  to  the  outcrop  a  short  distance 
to  the  west.  At  a  depth  of  50  to  55  fm.  it  passes  through 
an  oil  shale  which  is  recognized  by  theminingengineers 
of  the  district  as  the  Dunnet  seam.  About  73  fm.  from 

the  surface  there  is  another  oil-shale,  which  is  probab- 
ly the  Under  Dunnet,  well  known  in  the  adjacent  dis- 

trict, but  frequently  not  of  economic  value.  Thirty 
fathoms  lower  down  there  is  a  light-brown  fresh-water 
limestone,  apparently  10  to  12  ft.  thick.  This  may  be 
the  Barracks  Limestone,  though  that  bed  is  generally 
not  well  represented  at  West  Calder.  In  other  respects 
the  upper  portion  of  the  bore  does  not  differ  from  the 
sections  recorded  in  other  bores  in  the  immediate  vicin- 

ity. The  deeper  strata,  however,  have  not  been  proved 
hitherto  by  boring  at  West  Calder,  and  the  new  record 
is  of  interest,  not  only  as  furnishing  evidence  of  the 
exact  geological  sequence,  but  as  differing  somewhat 
from  natural  exposures  in  the  neighbourhood.  The 
first  recognizable  horizon  below  the  Barracks  Lime- 

stone is  the  Burdiehouse  Limestone,  which  was  15  ft. 
thick  and  was  entered  at  215  fm.  It  shows  the  usual 

characters,  being  a  dark-coloured,  fine  grained,  fresh- 
water limestone.  Between  these  limestones  there  are 

110  fm..  mainly  sandstone  with  intercalations  of  dark 
shale,  but,  although  a  thin  oil  shale  was  found  at  188 
fm.,  there  is  no  indication  of  any  deposit  of  economic 
interest,  and  in  the  Camps  Shale  position  above  the 
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Burdiehouse  Limestone  nothing  of  value  was  met  with . 
For  53  fm.  below  the  Burdiehouse  Limestone  there  was 
a  rather  monotonous  sequence  of  dark  carbonaceous 
shales  with  a  few  beds  of  sandstone  near  the  top,  some 
marls,  and  a  thin  dark  limestone.  At  280  fm.  a  thick 
bed  of  greenish  volcanic  ash  was  encountered,  and  this 
persisted  to  a  depth  of  418  fm.  As  a  whole  this  ash-bed 
was  uniform  in  composition,  but  occasionally  it  had  an 
admixture  of  dark  shale,  and  at  375  fm.  the  rock-pow- 

der e.xtracted  from  the  bore  showed  traces  of  coal .  The 

larger  fragments  in  the  ash  were  examined  microscopi- 
cally and  proved  to  be  olivine-basalt.  From  418  to  433 

fm.  the  bore  passed  through  black  shales,  with  a  thin 
non-fossiliferous  limestone  of  the  type  known  in  this 
district  as  a  cement.  There  another  basaltic  ash-bed 
was  proved  which  persisted  from  433  to489fm.  Ap- 

parently it  was  free  from  admixed  sediment.  Below 
this  there  were  7J  fathoms  of  vesicular  dark  green  oli- 

vine basalt,  in  a  single  lava-flow  so  far  as  was  ascer- 
tained. From  the  base  of  this  lava  at  497  fm.  black 

shales  with  a  few  thin  seams  of  limestone  or  cement  ex- 
tend to  the  bottom  of  the  bore,  a  farther  depth  of  46fm. 

The  distance  below  the  base  of  the  Burdiehouse  Lime- 
stone (217  fm.)  is  at  present  326  fm.,  and  is  almost  en- 
tirely occupied  by  black  shales,  basaltic  ash-beds,  and 

one  lava-flow.  None  of  the  oil-shale  seams  that  lie  be- 
low the  Burdiehouse  Limestone,  such  as  the  Pumpher- 

ston,  Dalmahoy,  Wardie,  and  Coalheugh  Shales  have 
been  identified,  but  this  was  not  unexpected,  as  in  no 
part  of  the  surrounding  country  have  they  proved  to  be 
workable.  From  a  geological  standpoint  the  striking 
feature  of  the  bore  record  is  the  general  character  of 
the  sequence  below  the  Burdiehouse  Limestone.  In 
the  nearest  available  section,  that  seen  in  the  Murieston 
Water  from  Harburn  to  Skivo  (from  2  to4milesdistant) 
the  sequence  at  this  horizon  consists  largely  of  sand- 

stone, with  one  oil -shale  (the  Coalheugh  Shale),  a  limi- 
ted amount  of  black  carbonaceous  shale,  and  probably 

a  few  insignificant  ashy  beds.  Three  miles  to  the  south, 
in  the  Cobbinshaw  district,  these  lower  beds  have  been 
proved  by  bores  and  are  visible  in  natural  exposures. 
In  that  district  the  Pumpherston  shales  are  not  work- 

able, but  there  is  a  bed  of  volcanic  ash,  known  as  the 
Crosswood  Ash,  which  may  be  on  the  same  horizon  as 
that  which  occurs  in  the  West  Calder  bore.  It  is  only 
7fm.  thick,  while  in  the  bore  under  discussion  there 
are  194  fm.  of  basaltic  ash.  At  Crosswood  also  there  is 

no  lava-bed  below  the  ashes.  Other  points  of  differ- 
ence are  that  in  the  Cobbinshaw  area  there  are  frequent 

deposits  of  sandstone  and  shaly  sandstone,  a  few  thin 
encrinital  limestones  and  intrusive  sills  of  dolerite 
among  the  strata  below  the  Burdiehouse  Limestone, 
all  of  which  are  absent  at  West  Calder,  so  far  as  the  bore 
has  yet  proved. 

OIL  SHALES   IN   THE   EASTERN   TRANSVAAL. 

In  the  August  issue  of  the  South  African  Journal 
of  Industries,  T.  G.  Trevor,  Government  Inspector 
of  Mines,  gives  particulars  of  recent  activities  in  con- 

nection with  the  development  of  oil  shales  in  the  Wak- 
kerstroom  district  in  the  Eastern  Transvaal  close  to  the 
Natal  boundary. 

In  1913,  E.  H.  Cunningham  Craig  was  invited  by 
the  Union  Government  to  report  on  the  petroleum 
prospects  in  the  Union  of  South  Africa.  His  report 
was  published  in  1914  by  the  Government  Printer, 
Pretoria,  and  is  still  procurable.  (An  outline  of  his 
conclusions  was  given  in  The  Mining  Mag.'^zine  for 
April,  1914).  After  visiting  all  the  known  prospects 
of  petroleum,  natural  gas,  and  oil  shales  in  the  country, 
Mr.  Craig  unhesitatingly  condemned  the  chances  of 
finding  liquid  oil  in  economic  quantities  on  the  ground 
that  there  were  no  suitable  geological  formations  known 
for  its  generation  or  storage,  with  the  exception  of  a 
comparatively  small  folded  belt  in  the  Prince  Albert 
district,  where  the  geological  formation  appears  suit- 

able, but  where  there  is  no  other  evidence  of  its  ex- 
istence, unless  the  peculiar  veins  of  pseudo-anthracite 

in  the  region  lying  to  the  north  of  the  folded  belt  be 
taken  as  such.  He  recommended  the  exploration  of 
this  region,  though  he  admitted  that  the  prospects  were 
not  very  hopeful.  Up  to  the  present  time,  however, 
nothing  more  has  been  done  in  this  direction.  With 
regard  to  oil  shales,  Mr.  Craig  visited  all  the  occur- 

rences which  were  then  known  of  these  shales  in  the 

Ermelo,  Wakkerstroom,  Utrecht,  and  Impendhle  dis- 
tricts, but,  unfortunately,  at  that  time  these  were  not 

properly  opened,  and  it  was  very  difficult  for  him  to 
see  the  deposits  at  all,  much  less  at  their  best.  He 
was,  however,  distinctly  encouraging,  and  stated  in  his 

final  paragraph  that  "all  evidence  to  hand  at  present 
leads  to  the  belief  that  an  oil-shale  industry  has  good 
prospects  of  proving  successful,  and  I  would  urge  that 
no  effort  should  be  spared  to  ensure  that  a  fair  test  of 

its  possibilities  be  made." 
In  the  So/(^/i  African  Journal  of  Industries  for 

October,  1917,  Dr.  P.  A.  Wagner,  in  a  paper  on 
mineral  oil,  solid  bitumens,  natural  gas,  and  oil  shale. 

gave  a  further  description  of  the  local  oil  shales,  to- 
gether with  a  considerable  amount  of  detail  as  to  the 

contents  in  oil  and  the  products  of  the  fractional  dis- 
tillation thereof.  Pie  was  also  very  favourably  im- 

pressed with  the  prospects  of  an  oil  shale  industry  be- 
ing established.  (This  paper  was  quoted  in  the  Maga- 

zine for  February,  1918). 
Up  to  the  last  few  months,  however,  nothing  further 

has  been  done,  but  at  the  present  time  considerable 
activity  is  being  shown  in  taking  up  farms  on  this  line, 
and  one  company,  the  African  Oil  Corporation,  is 
engaged  in  developing  certain  properties.  This  de- 

velopment is  distinctly  favourable,  and  Mr.  Trevor 
proceeds  to  give  details. 

The  property  consists  of  four  (arms  :  IJzermyn  No. 
280,  Goedgevonden  No.  77,  Kromhoek  No.  76,  and 
Virginia  No.  371,  all  situated  in  the  Wakkerstroom 
District.  The  farms  lie  in  a  line  of  about  seven  miles, 
and  cover  the  northern  slopes  of  the  buttress  of  the 
great  escarpment  known  as  Castrol  Nek  Berg.  This 
buttress  juts  out  to  the  east  from  the  main  plateau  of 
the  high  veld,  and  connects  it  with  the  Slangumpies 
Berg,  at  the  same  time  forming  the  divide  between  the 
valleys  of  the  Assegai  and  Pongola  Rivers,  which  divide 
is  also  the  political  boundary  between  the  Provinces  of 
Natal  and  the  Transvaal.  The  top  of  Castrol  Nek  Berg 
isapproximately7, 000ft.  abovesealevel,  but  the  normal 
height  of  the  buttress  is  about  6.000  ft.  This  altitude 
may  be  taken  as  the  height  of  the  southern  line  of  the 
farms,  the  northern  line  of  which  lies  at  the  base  of 

the  berg,  say  about  4,600  ft.  above  sea  le\'el.  The  sur- 
face of  the  ground,  therefore,  drops  about  1,400  ft.  in 

a  series  of  terraces  and  declivities  from  the  south  to 
the  north,  a  distance  of  some  two  and  a  half  miles. 
The  whole  of  the  farms  lie  on  the  Ecca  Series  of  the 
Karroo  rocks,  the  southern  line  possibly  touching  the 
upper  Ecca  in  places  and  the  northern  the  lower  Ecca, 
the  main  formation  being  the  middle  Ecca.  The  for- 

mation lies  very  nearly  horizontally,  there  being  many 
places  where  the  dip  is  too  low  to  be  observed,  but  the 

general  dip  appears  to  be  about  4°  W.S.W.  The  in- 
dividual beds,  therefore,  outcrop  nearly  horizontally 
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along  the  contour  lines  of  the  mountain.  With  the 
exception  of  two  well-marked  sandstone  cliffs  along 
the  horizon  of  the  main  shale  bed,  prominent  outcrops 
are  the  exception,  the  declivities  being  steep,  grassy 
slopes.  The  cliffs,  which  in  this  formation  usually 
mark  the  presence  of  igneous  sheets,  are  absent.  Such 
a  sheet  is,  however,  noticeable  on  the  boundary  of 
Kromhoek  and  Virginia  overlying  the  shale,  but  over 
the  greater  part  of  the  property  conspicuous  igneous 
rocks  are  rather  remarkably  absent. 

The  main  shale  bed  outcrops  between  the  two  sand- 
stone cliffs  mentioned.  This  is  at  an  altitude  of  about 

5,100  ft.  and  200  ft.  above  the  bottom  of  the  hill,  where 
the  camp  is  situated,  and  which  is  the  highest  point  to 
which  wheeled  transport  can  conveniently  be  drawn. 
The  outcrop  of  these  shales  has  been  opened  at  inter- 

vals of  about  200  yards  by  short  adit  mouths,  cut  in 
sufficiently  deep  to  show  the  full  section  of  the  shale 
with  its  roof  and  floor.  These  cuttings  expose  the  out- 

crop for  at  least  three  miles.  The  outcrop  runs  about 
the  middle  of  the  farms,  so  that  there  is  probably  a 
width  of  approximately  one  and  a  half  miles  on  the 
farms  underlain  by  the  main  shale  bed.  The  sections 
exposed  in  these  cuttings — there  are,  the  author  thinks, 
twenty-two  of  them  on  Kromhoek  and  Goedgevonden 
which  he  inspected — are  remarkably  consistent,  and 
average  about  as  follows  : 

Roof — Solid  sandstone. 
Oil  shale — Grey  laminated    16  in.  to  27  in. 
Blaes — Black  (worthless)       24  in. 
Sandstone  (often  absent)        6  in. 
Oil  shale — Grey  laminated    3  in.  to  12  in. 
Coal — Very  bright  (good)      2  in. 
Floor — Massive  sandstone. 

Between  the  floor  and  the  roof  there  is,  therefore, 
about  60  in.  to  70  in.  of  bed  to  be  taken  out,  of  which 
some  24  in.  is  shale  There  should  be  no  difficulty  in 
separating  this  shale,  as  it  is  easily  differentiated  from 
the  blaes  and  the  sandstone,  and  the  holing  can  be 
done  in  the  blaes  and  the  roof  and  floor  shale  taken  out 
separately.  The  mining  will  be  exactly  similar  to  such 
coal  mining  as  is  done  at  the  Hlobane  Colliery  or  at  the 
Natal  Ammonium,  and  at  present  prices  should  not 
cost  more  than  4s.  per  ton  broken.  As  three  tons  will 
have  to  be  broken,  however,  for  each  ton  of  shale  won, 
mining  costs  may  be  roughly  estimated  at  12s.  per  ton 
of  shale  hauled. 

There  are  no  signs  of  any  important  faults  or  igne- 
ous intrusions  on  Kromhoek,  where  the  main  section 

of  the  property  lies,  and  where  it  is  intended  to  install 
the  works.  The  idea  is  to  work  this  section  from  a  self 

drainage  drive  put  in  up  the  dip  from  a  transverse  val- 
ley. This  drive  will  develop  about  one  square  mile  of 

ground,  one  side  and  two  half  sides  of  which  are  ex- 
posed in  the  outcrop  cuttings  ;  the  shale  in  the  interior 

has  been  tapped  by  two  bore-holes,  and  is  claimed  to 
be  of  equal  quality  with  the  outcrop.  Allowing  that 
the  shale  measured  in  situ  gives  176  cubic  feet  to  the 
ton,  then  the  yield  of  shale  would  be  200  tons  per  inch 
per  acre,  or  in  the  observed  width  of  24  in.  say  3,000,000 

Diamond-Drilling  at  Le  Roi  No.  2. — In  the  Engi- 
neering and  Mining  Journal  for  September  25,  P.  S. 

Couldrey  and  E.  H.  S.  Sampson  give  some  details  of 
the  diamond-drilling  work  at  the  Josie  and  other  mines 
belonging  to  the  Le  Roi  No.  2  Company.  Ever  since 
Alexander  Hill  &  Stewart  took  over  the  management 
of  this  company,  after  the  Whitaker  Wright  collapse, 
the  disclosure  of  new  bodies  of  ore  has  been  due  to  the 

well-directed  diamond-drilling  campaign,  as  has  been 
recorded  on  numerous  occasions  in  the  Magazine. 

tons  per  square  mile.  It  is  obvious  that  the  quantity 
of  shale  on  the  property  is  more  than  enough  to  justify 
the  erection  of  a  modern  plant.  The  working  condi- 

tions are  ideal.  The  bed,  outcropping  as  it  does  about 
200  ft.  above  the  terrace  below,  gives  every  facility  for 
working  entirely  by  gravitation.  The  locality  is  abso- 

lutely healthy,  and  there  is  water  in  abundance. 
The  actual  distillation  value  of  the  shale  is  difficult 

to  determine  until  a  practical  test  on  a  working  scale 
has  been  made.  The  results  of  eight  samples  and 
assays  taken  by  the  Central  Mining  and  Investment 
Corporation,  Ltd.,  gave  on  Kromhoek  25  gallons  per 
ton  from  the  upper  shale  and  14  gallons  per  ton  from 
the  lower  shale,  over  a  total  width  of  30  in.  ;  while  on 
Goedgevonden  the  results  of  seven  samples  over  an 
average  width  of  31  in.,  23  8  gallons  were  obtained  from 
the  upper  shale  and  18  1  gallons  from  the  lower  shale. 
On  the  other  hand  the  tests  made  on  the  property  by 
Mr.  Mills  Davies,  the  consulting  engineer,  averaged 
over  30  gallons  per  ton  over  21  in.  Probably  this  dif- 

ference was  due  to  the  lesser  width  taken  by  him.  A 
bulk  sample  of  60  tons  is  now  on  its  way  to  Glasgow 
for  a  practical  test  both  for  crude  oil  product  and  for 
refining.  When  the  results  of  this  are  known  detailed 
calculations  as  to  the  profits  accruing  from  working  the 
shale  will  be  possible,  but  it  is  believed  that  a  profit 
can  be  made  of  £2.  10s.  per  ton  of  shale. 

As  similar  shales  are  known  to  stretch  intermittently 
from  Mooifontein  No.  287,  in  the  Ermelo  District,  to 
the  Impendhle,  in  Natal — a  distance  of  not  less  than 
200  miles  along  the  outcrop — it  is  highly  probable  that 
if  this  oil  corporation  is  successful  a  large  industry  may 
result  even  along  the  outcrop,  and  later  it  may  be 
found  worth  while  to  tap  the  shales  by  means  of  shafts 
over  the  main  area  of  the  high  veld. 

Two  bore-holes  have  been  put  down  to  prove  the, 
shale  on  Kromhoek.  One  of  these  was  carried  to  514ft.  ; 
it  started  at  an  aneroid  level  of  4,900  ft.,  passed  through 
the  shale  at  90  ft.,  at  200  ft.  it  traversed  1  ft.  9  in.  of 
good  coal,  at  374  ft.  it  penetrated  4  ft.  4  in.  of  coal,  also 
said  to  be  excellent,  at  406  ft.  it  again  passed  1  ft.  9  in. 
of  coal,  and  at  490  ft.  disclosed  4  ft.  6  in.  of  coal. 
These  beds  are  all  known  in  the  outcrops  and  appear 
to  be  quite  up  to  the  ordinary  South  African  standard, 
though  they  have  not  been  developed. 
Though  Kromhoek  is  only  13  miles  by  map  from  the 

railway  at  Wakkerstroom,  yet  the  configuration  of  the 
country  is  such  that  to  get  there  by  road  necessitates 

going  round  by  Castrol  Nek  and  Joubert's  Hoogte,  a 
distance  of  not  less  than  35  miles.  The  author  is  in- 

formed, however,  by  the  Director  of  Roads  and  Bridges 
that  the  Provincial  Government  are  now  surveying  a 
road  from  Naauwgevonden  past  Kromhoek,  and  have 
/3,000  ready  to  put  into  it.  This  road  will  bring 
Kromhoek  to  within  17  miles  of  Wakkerstroom,  and 
it  should  be  ready  by  next  year,  which  is  the  earliest 

tjme  by  which  the  company's  machinery  can  be  ex- 
pected to  arrive.  It  is  the  intention  of  the  company  to 

put  up  a  unit  capable  of  treating  300  tons  of  shale  per 
day,  and  this  will  give  an  output  which,  when  packed, 
will  not  weigh  less  than  40  tons  per  day. 

In  the  Josie  mine  the  diamond-drill  has  been  in  al- 
most constant  use  for  nearly  twenty  years.  The  char- 

acteristic ore  of  Rossland  is  a  gold  and  silver- bearing 
pyrrhotite  associated  with  chalcopyrite.  The  gold  con- 

tent of  the  ore  has  always  been  the  principal  value,  and 
of  late  years  the  copper  content  has  dropped  so  low 
that  direct  smelting  is  very  difficult.  This  ore  occurs 
in  veins  more  or  less  nearly  parallel  to  one  another,  run- 

ning rou','hly  east  and  west.  There  are  several  veins  in 
the  Josie  mine,  but   those  referred  to  in   this  article 
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are  known  as  the  Annie,  North  Annie,  Hamilton,  and 
No    1. 

The  formation  is,  for  the  most  part,  a  very  hard  au- 
gite-porphyrite,  with  patches  of  diorite-porphyrite  and 
grano-diorite,  giving  place  at  the  north  end  in  depth  to 
a  silicified  stratified  rock,  and  at  the  south  end  to  a  por- 
phyrite-monzonite.  Numerous  dykes  running  approxi- 

mately north  and  south  cut  across  this  formation  at  fre- 
quent intervals,  interrupting  and  in  some  cases  faulting 

the  ore-bodies.  These  dykes  are  roughly  divisible  into 
two  classes,  micaceous  and  non-micaceous.  The  for- 

mer are  distinguishable  by  the  prevalence  of  biotite 
mica  associated  with  orthoclase  or  plagioclase  felspar. 
The  largest  and  most  important  of  the  micaceous  dykes 
is  known  as  the  Josie.  This  varies  from  60  to  100  ft.  in 
width .  It  faults  the  ore  a  distance  of  350  ft. horizontally 
and  probably  about  200  vertically,  though  the  amount 
of  vertical  throw  is  not  yet  clearly  established.  Miner- 

alized zones  frequently  occur  at  planes  of  contact  of  the 
various  formations.  The  non-micaceous  dykes  are  us- 

ually hornblende  associated  either  with  orthoclase  or 
plagioclase  felspar,  and  as  a  rule  are  much  harder  than 
the  micaceous  variety.  An  exception  to  this  rule  is  the 
dyke  locally  known  as  the  porphyry  dyke,  which  is 
traceable  from  the  surface  to  the  1,300  ft.  level,  splitting 
into  four  or  five  branches  as  it  goes  downward  and 
northward.  Accompanying  this  dyke  is  another  one 
known  as  the  vitreous  dyke.  Where  these  two  dykes 
cut  across  the  Annie  and  North  Annie  veins  the  values 
immediately  west  of  the  intersection  are  invariably  poor 
as  compared  with  those  to  the  east,  but  with  the  other 
veins  no  such  change  is  noticeable,  although  an  enrich- 

ment between  the  forks  of  the  dyke  has  been  observed 
•on  the  Hamilton  vein.  The  porphyry  dyke  interrupts 
all  veins  without  faulting  any. 

An  interesting  dyke  of  the  non-micaceous  variety, 
and  one  which  forms  a  veritable  underground  land- 

mark, is  locally  known  as  the  white  dyke.  This  has 
much  the  appearance  at  first  sight  of  a  brecciated  vein 
running  north  and  south.  It  is  traceable  from  the  sur- 

face to  the  900  ft.  level,  and  it  is  noticeable  that  large 
boulders  of  the  same  material  have  been  found  several 

'miles  away.  It  consists  of  characteristic  angular  frag- 
ments of  white  quartz  associated  with  other  rocks,  such 

as  quartzite,  gneiss,  and  syenite,  many  of  which  are  en- 
tirely foreign  to  theneighbourhood,  embedded  in  adark 

olive  green  or  almost  black  matrix  of  spessartite  in 
which^large  crystals  of  hornblende  are  often  apparent. 

In  addition  to  the  north  and  south  dykes  proper  there 
are  tongues  of  apparently  altered  diorite-porphyrite 
■parallel  with  certain  of  the  veins.  These  are  usually 
spoken  of  as  "following  dykes,"  though  this  may  be, 
geologically  speaking,  a  misnomer.  Two  such  dykes, 
one  micaceous  and  the  other  non-micaceous,  are  fovind 
interlaced  with  the  ore  in  the  No.  1  vein,  and  though 
they  are  easily  distinguishable  the  result  is  somewhat 
confusing,  as  the  ore  is  found  not  only  under  or  ov«r 
but  in  both  positions,  and  even  between  them.  At  the 
■contact  of  (he  following  dykes  with  the  regular  pyritic 
vein  matter  exceptionally  high  values  in  free  gold  are 
sometimes  found,  usually  in  the  presence  of  crystals  of 
arsenopyrite,  antimonite,  and,  most  noticeable  of  all, 
molybdenite.  Precisely  how  this  enrichment  occurred, 
and  whether  of  primary  or  secondary  origin,  is  a  matter 
for  conjecture.  Good  gold  values  are  sometimes  found 
also  near  north  and  south  mica  dykes,  for  example, 
under  the  tramway  dyke,  in  the  under  or  western  side 
of  which  both  the  Annie  and  North  Annie  veins  have 

"bunched  up"  and  widened  out  considerably.  The 
north  and  south  dykes  almost  invariably  dip  at  steep 
angles,  sometimes  being  quite  vertical,  an  exception  to 

.this  being  the  "  H  "  dyke,  which  dips  flatly  to  the  west, 

interrupting  all  veins  without  faulting,  but  being  itself 
faulted  at  certain  points.  The  veins  themselves  dip 
in  a  northerly  direction  at  angles  varying  from  50  to 
80  degrees. 

Such  a  complex  formation  produces  at  once  the  op- 
portunity and  necessity  for  rapid  exploratory  methods. 

In  driving  along  any  of  the  above  veins  a  dyke  will  be 
encountered  and  crossed.  Provided  ore  is  not  immedi- 

ately found  at  the  crossing-point,  diamond-drilling  can 
at  once  be  employed  to  discover  either  the  faulted  por- 

tion of  the  same  vein,  or  in  the  case  of  a  non  faulting 
dyke,  to  explore  for  ore  in  the  parallel  vein.  If  this  is 

successful,  the  exploratory  dri^'ing'can  be  transferred 
to  the  second  vem,  and  when  this  work  has  advanced 
sufficiently  far  ahead  a  second  hole  can  be  put  back 
across  the  track  of  the  first  vein,  and  vice  versa.  In  this 
way  the  shortest  distance  to  ore  can  be  ascertained,  and 
by  inclining  the  holes  upward  or  downward,  and  fan- 

ning them  out  horizontally,  the  extent  of  the  shoots 
can  be  anticipated  within  reasonable  limits.  The  ma- 

jority of  the  holes  drilled  in  the  Josie  are  horizontal  or 
nearly  so,  and  very  little  drilling  is  done  in  the  dykes 
themselves,  as  this  would  be  both  non-productive  and 
difficult,  on  account  of  the  broken  nature  of  the  ground. 
The  augite-porphyrite,  on  the  other  hand,  though  hard, 
gives  excellent  cores. 

Coal  Veins  in  Peru.  —  At  a  meeting  of  the  Min- 
ing Institute  of  Scotland  held  on  October  9,  William 

Campbell  read  a  paper  on  the  coal  veins  of  Peru. 
These  are  the  coals  usually  supposed  to  be  allied  to 
asphaltite,  and  in  some  cases  contain  vanadium. 

In  the  province  of  Yauli,  department  of  Junin,  there 
are  two  distinct  series  of  these  veins.  This  province 
lies  on  the  eastern  slope  of  the  Andes,  and  the  veins 
occur  in  mountains  at  an  altitude  varying  from  12,000 
to  16,000  ft.  The  Central  Railway  of  Peru,  which 
crosses  the  Andes  at  an  altitude  of  15,865  ft.,  passes 
right  through  the  department  and  crosses  the  veins 
which  strike  from  east  to  west. 

The  coal  veins  are  of  two  distinct  series,  which  are 

about  20  miles  apart.  The  first  might  be  called  bitu- 
minous and  the  second  anthracite.  The  first  of  the 

series  is  near  Huari,  and  may  be  called  the  Huari 
Series.  Huari  is  a  small  native  town  on  the  Central 
Railway.  From  here  the  railway  follows  the  valley  of 
the  River  Montaro  to  the  interior  and  has  its  present 
terminus  at  Huancayo.  The  series  is  made  up  of  three 
distinct  veins  or  fissures,  running  parallel  to  each  other 
and  not  more  than  100  ft.  apart.  The  veins  cut  the 
limestone  at  nearlv  right  angles  to  the  bedding-plane, 
and  have  a  dip  of  from  60°  to  almost  vertical.  They 
are  clear  and  well-defined  fissures,  and  they  vary  from 
12  in.  to  several  feet  in  width.  The  outcrops  are  also 
well  defined  and  can  be  traced  on  the  surface  for  long 
distances.  With  regard  to  values,  they  behave  in  ex- 

actly the  same  way  as  mineral  veins,  the  coal  occurring 
in  irregular  lenticular  masses  in  the  vein,  and  quite 
often  barren  portions  are  encountered.  A  vein  will 
sometimes  be  found  to  carry  coal  for  a  long  distance  at 
a  width  of  from,  perhaps,  2  to  3  ft.,  when  it  may  sud- 

denly open  out  into  a  great  mass,  termed  a  "  bolson- 
ada."  These  deposits  \ary  in  width  from  20  to  45  ft. 
Veins  are  sometimes  also  known  to  "  manto,"  that  is, 
the  coal  from  the  vein  will  sometimes  be  spread  in  or 
injected  between  the  bedding  of  the  limestone.  A 
manto  may,  therefore,  be  defined  as  being  a  seam  or 
bed,  but  this,  unlike  ordinary  coal  seams,  is  irregular 
in  thickness  and  liable  to  be  cut  out  suddenly  without 
being  intercepted  by  either  dyke  or  fault.  Mantos  are 
always  dependent  on  the  veins,  however,  for  enrich- 

ment. The  sides  of  these  veins  are  clean,  and  lime- 
stone is  the  country  rock  ;   where  any  following  is  ob- 
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served  it  has  the  appearance  of  black  shale.  This  is 
hard,  but  when  broken  is  found  to  be  an  impregnated 
hmestone.  Coal  is  mined  at  many  points  along  the 
outcrop  of  these  veins,  but  generally  in  small  quanti- 

ties to  suit  local  needs.  At  Huari,  Chucho,  and  Sorao, 
however,  organized  mining  companies  are  at  work 
mining  coal  in  a  systematic  way.  It  makes  a  splendid 
house  coal,  but  is  also  used,  with  a  mixture  of  50%  of 
anthracite  from  the  other  series  mentioned,  for  making 

blast-furnace  coke.  The  coal  burns  easily,  with  plenty 

of  flame,  and  gives  off"  much  smoke  and  a  great  amount 
of  oil  or  pitch  ;  indeed,  when  burning  in  an  open  grate 
this  substance  will  quite  often  be  found  dripping  on  to 
the  hearth.  In  actual  mining,  owing  to  the  soft  nature 
of  the  coal,  a  great  deal  of  dust  is  made,  and  where  the 
mines  are  dry  it  is  highly  inflammable.  So  long  as  the 

tallow  candle  or  oil  lamp  was  used  for  lighting  pur- 
poses no  explosions  occurred,  but  since  the  introduc- 

tion of  calcium  carbide  as  an  illuminant  explosions 
have  been  quite  common.  The  dust  is  so  inflammable 
that  the  flame  from  a  carbide  lamp  will  ignite  it.  The 

origin  of  these  coals  has  never,  to  the  author's  know- 
ledge, been  discussed,  but  he  believes  that  they  are  not 

of  vegetable  origin.  He  considers  that  these  ashphal- 
tites  may  have  a  close  connection  with  some  hidden 
oilfield.  Oil  shales,  or  supposed  oil  shales,  are  known 
to  exist,  and  have  recently  been  denounced  as  a  min- 

ing concession.  These  shales,  which  on  tests  are  said 
to  have  yielded  15  gallons  of  oil  per  ton  of  shale,  are 
not  true  shales,  but  simply  impregnated  limestones. 

The  other  series  of  veins  is  at  Yauli,  about  25  miles 

to  the  south-east  of  the  former  series.  They  also  occur 
in  the  limestone  and  conform  to  the  same  rule  as  the 

others,  having  a  strike  from  east  to  west.  They  are 
more  irregular  than  those  at  Huari,  and  have  an  angle 

dip  varying  from  the  vertical  to  45°.  In  this  series 
coal  is  being  mined  at  Rumichaca,  and  has  also  been 
mined  at  Llacsacocha,  about  20  miles  to  the  east  on 

the  same  system.  At  f^umichaca  500  tons  per  month 
is  mined,  and,  after  being  mixed  with  50%  Huari  coal, 

is  used  for  making  blast-furnace  coke.  This  coal  is  an 
anthracite,  and  is  of  little  use  for  any  other  purpose 
than  that  mentioned.  Samples  of  this  coal  yield  the 
following  analysis : 

Volatile  Fixed 
Ash  matter  carbon  Sulphur 

No.  %  %  %  % 
1  2'U  8'20  86'40  4'55 
2  12'9  1070  7r40  5'82 
3  974  970  74'60  655 

The  veins  being  worked  here  vary  greatly  in  value,  and 
many  barren  portions  are  exposed.  The  workable  por- 

tions vary  from  3  to  4  ft.  in  thickness,  and  at  one  point 
where  the  vein  has  mantoed  a  large  deposit  of  excel- 

lent quality  has  been  discovered.  At  Llacsacocha  the 
coal  seems  to  have  undergone  further  change,  and, 
while  the  ash  of  all  the  coal  contains  vanadium,  this 

contains  probably  sufficient  to  make  the  working  for 
vanadium  a  commercial  success  Two  samples  of  this 
coal  give  the  following  analysis  : 

Volatile Fixed Variation 
Ash matter carbon in  ash 

No. % % % % 
1 128 

105 

767 
3'1 

2 
28 

9-0 

88'2 

150 

Flotation  at  Mount  Lyell. — The  Proceedings  for 
July,  1920,  of  the  Australasian  Institute  of  Mining  and 
Metallurgy  contains  a  paper  by  L.  V.  Waterhouse  on 
the  flotation  plant  erected  by  the  Mount  Lyell  com- 

pany for  the  purpose  of  treating  ore  from  the  Lyell- 
Comstock  and  North  Lyell  mines.  The  Comstock  ore 
consists  of  chalcopyrite  and  pyrites,  finely  dissemi- 

nated through  a  grey  schistose  gangue,  which  is  at 
times  much    decomposed.     Bands  of   hard  quartzite 

carrying  sulphides  also  traverse  the  ore-body.  The 
North  Lyell  ore  carries  bornite,  chalcopyrite,  and  py- 

rites in  a  silicious  gangue,  consisting  mainly  of  a  very 
hard  quartzite  and  some  schist.  The  ore  sent  to  the 
flotation  plant  is  of  lower  grade  than  the  6%  ore  sent 
to  the  furnaces  in  mixture  with  Mount  Lyell  pyritic 
ore.  The  following  are  typical  analyses  of  the  respec- 

tive ores  : 

Lyell-  North 
Comstock.  Lyell 

Cu%                2'6  3'5 Ag,  oz               023  07 
Au,  oz               002  001 

SiOaX               460  66'0 
Fe%               ir5  8"0 
BaS04%                it  2'0 Al20.3%                 1  55  77 

For  the  year  ended  September  30,  1919,  concentra- 
tion results  were  as  follow  : 

Tons        Cu  Ag  Au 
%  oz.  oz. 

Lyell-Comstock          13,595        218  0'2  0'023 
North  Mount  Lyell...     14,873        4  74  0'88  0008 
Total  ore       30,468         343  0  54  0018 

Concentrates         8,622  10'95  r47  0'047 
Recovery    90'41  7779  72'41 

The  ore  is  crushed  to  2  in.  and  sent  to  rolls,  where 
it  is  reduced  so  as  to  pass  screens  consisting  of  perfor- 

ated steel  plates,  either  7/64  in.  diameter  hole  by 
0  194  m.  centres  by  16  gauge,  or  J  in.  diameter  hole  by 
022  in.  centres  by  14  gauge.  The  ore  then  goes  to 
tube-mills. 

On  account  of  the  limited  room  available  for  the 

plant,  gear-driven  tube-mills  were  adopted.  These  are 
driven  by  75  h.p.  motors,  and  have  flexible  couplings 
on  both  rotor  and  counter  shafts.  For  the  purpose  of 
standardizing  motor  speeds  generally  on  the  works, 
750  r.p.m.  motors  were  used,  but  this  high  pinion 
speed  cannot  be  recommended.  Fabroil  pinions  have 
a  life  of  about  five  months,  but  better  results  are  ob- 

tained with  locally-made  phosphor-bronze  pinions,  run 
in  an  oil  bath,  in  which  case  phosphor-bronze  bearings 
are  used  on  the  rotor  shaft.  The  mills  are  run  in  both 

directions  of  rotation,  thereby  extending  the  life  of 
pinions  and  inside  liners.  The  mills  are  16  ft.  long  by 
5  ft.  diameter,  with  a  hollow  trunnion  bearing  on  the 
feed  end,  and  a  forged  steel  tyre  2  f  t .  9^^  in .  diameter  run- 

ning on  cast-steel  rollers  on  the  discharge  end.  The 
shell  is  built  in  three  sections,  bolted  together  by 
means  of  heavy  angle  irons.  The  liners,  which  are 
ribbed,  are  manufactured  locally  from  hard  cast-iron. 
The  wear  on  the  end  liners,  which  are  also  ribbed,  is 
more  severe,  and  these  are  replaced  individually  as 
required.  Owing  to  the  irregularity  in  supply  and 
quality,  and  also  the  high  cost  of  flint  pebbles,  Tas- 
manian  quartzite  pebbles  are  now  used.  These  aver- 

age 2i  in.  to  4  in.  in  size,  and  the  consumption  amounts 
to  11  lb.  per  ton  of  ore. 
Two  Dorr  thickeners  take  the  overflow  from  the 

diaphragm  cone  classifier,  and  are  of  the  standard  de- 

sign for  20  ft.  diameter  tanks.  The  speed  is  k  r.p.m., 
and  the  discharge  averages  40%  solids.  The  tanks  are 

of  steel  construction,  with  ̂ ^^  in.  plate  shell  and  J  in. 
plate  bottom.  Gate  valves  on  a  4  in.  discharge  pipe 
regulate  the  discharge.  The  feed  is  laundered  into  a 

wooden  box,  2  ft.  square  by  1  ft.  deep,  with  a  central 
pipe  8  in,  diameter,  that  extends  12  in.  below  the  sur- 

face, covered  by  a  screen  to  collect  chips,  etc.  A  div- 
ing ring,  30  in.  diameter  by  48  in.  deep,  of  /g  in.  plate, 

concentrically  surrounds  this  pipe,  and  prevents  any 
surface  eddies. 

The  tube-mill  and  thickener  discharge  join  in  the 
boot  of  the  feed  elevator,  which  delivers  to  a  balance 

cone,  2  ft.  6  in.  diameter  by  3  ft.  6  in.  deep,  at  the  head 
of  the  flotation  boxes.     Pebble  fragments  that  escape 



316 THE     MINING     MAGAZINE 

the  discharge  grating  of  the  tube-mills  are  caught  on 
a  screen  at  the  elevator  boot.  The  main  flotation  unit 
is  of  the  standard  Minerals  Separation  type,  and  con 
tains  12  agitation  and  spitz  boxes.  The  stirrers  are 
four-bladed,  19  in.  diameter,  revolving  at  320  r.p  m  , 
the  line  shaft  being  driven  by  a  73  h  p.  motor.  Two- 
bladed  paddles,  revolving  at  19  r  p.m.,  are  provided 
for  skimming  off  the  float  at  the  lip  of  the  spitz-boxes. 
The  addition  of  frothing  media  is  made  to  the  tube- 
mill  feed,  with  such  additions  as  may  be  necessary  at 
the  flotation  boxes,  generally  only  at  starting  up,  until 
the  thickener  bow  is  normal  and  regular  conditions  are 
obtained.  A  mixture  of  one  part  of  eucalyptus  oil  to 

two  parts  of  coal  tar  is  fed  by  a  disc  feeder  to  the  dia- 
phragm-cone discharge  before  being  split  between  the 

two  mills,  and  eucalyptus  oil  to  each  tube-mill  through 
J  in.  pet  cocks  from  pipes  connected  to  a  supply  tank. 
The  tar  consumption  is  0  1  lb  and  the  eucalyptus  oil 
OS  lb.  per  ton  of  ore.  Compressed  air  is  introduced 
immediately  under  No.  1  stirrer  in  limited  quantity, 
and  tends  to  produce  a  crisper  float  on  the  first  boxes. 
The  float  from  the  last  four  spitz-boxes  is  returned  as 
a  middling  to  the  feed  elevator.  The  dilution  of  the 
flotation  boxes  is  maintained  at  about  4J  to  1.  On  ac- 

count of  the  difficulty  in  settlement  of  the  slimed  gangue 
of  the  Lyell  Comstock  ore  and  its  tendency  to  sicken 
the  float  and  lower  the  grade  of  concentrates,  the  flo- 

tation section  is  arranged  in  open  circuit,  that  is,  there 
is  no  return  tailing  water.  Sulphuric  acid  is  not  found 
to  be  necessary  in  the  treatment,  although  indicated  in 
the  experimental  investigation  of  North  Mount  Lyell 
ore  The  improvement  in  grade  of  concentrates  by  the 

use  of  acid  is  oft'set  by  a  drop  in  recoveries.  The  flo- tation solutions  are  not  heated,  but  conditions  improve 
with  rise  in  temperature.  The  temperature  of  solution 
varies  from  47°  F  in  winter  to  74°  F  in  summer.  A 
separate  flotation  unit,  the  subject  of  Australian  Patent 
No.  2353  of  1916,  by  the  author,  was  installed  to  re- 

treat the  concentrates  from  the  Minerals  Separation 
flotation  boxes.  It  consists  in  forcing  atomized  air 
into  the  oiled  pulp,  in  a  launder-shaped  box,  by  means 
of  high-pressure  water  through  an  ejector. 

The  paper  also  describes  the  plant  installed  for  filter- 
ing concentrates,  the  elevating  system,  methods  of 

tailing  disposal,  and  the  power  plant. 

SHORT   NOTICES. 

Butte  &  Superior  Mining  Methods.  —  In  the  Min- 
ing and  Scientific  Press  for  October  9,  A.  B.  Parsons 

describes  the  mining  methods  at  the  Butte  &  Superior 
zinc  mine,  Montana. 

Gold  Mining  in  British  Guiana. — The  Engineering 
and  Mining  Journal  for  September  25  contains  an 
article  on  gold  mining  in  British  Guiana. 

Ferro-Concrete  in  Mining. — Engineering  for  Oc- 
tober 15  describes  in  considerable  detail,  with  full  work- 

ing drawings,  the  ferro-concrete  pit-head  gear  at  Bent- 
ley  Colliery,  Doncaster. 

Flotation  of  Oxidized  Lead  Ores — In  the  Engi- 
neering and  Mi)ii)ig  Journal  for  October  16,  Glenn 

L.  Allen  describes  the  methods  employed  by  the 
Shattuck- Arizona  Company  for  concentrating  low- 
grade  argentiferous  lead  carbonate  ores.  The  ore  is 
ground  fine,  the  coarser  parts  being  treated  on  tables. 
The  remainder  and  the  tailing  are  treated  with  sodium 
sulphide  solution  which  coats  the  carbonate  particles 
with  sulphide  of  lead,  thus  making  them  amenable  to 
flotation  treatment. 

Flotation.  The  August  Journal  of  the  Chemical, 
Metallurgical,  &  Mining  Society  of  South  Africa  con- 

tains a  paper  by  H.  R.  Adam,  giving  a  discussion  of 
recent  literature  on  the  theory  of  flotation. 

Flotation. — In  the  Mining  and  Scientific  Press 
for  October  2,  James  M.  Hyde  writes  on  the  testing 
of  ores  for  flotation. 

Flotation.  —  Chemical  Engineering  and  Mining 
Review  (Melbourne)  for  August  describes  the  Du 
Faur  flotation  machine. 

Flotation. — In  the  Mining  and  Scientific  Press  for 
Septembt-r  25,  VV.  D.  Green  and  W.  Fagergren  de- 

scribe the  concentration  of  tailing  heaps  consisting  of 

rejects  at  the  Midvale  lead  smelter,  Utah.  This  ma- 
terial consists  of  lead,  zinc,  copper,  and  iron  sulphides, 

and  the  treatment  consists  of  the  Bradford  differential 
flotation  process 

Smelting  at  Spassky. — In  the  Mining  and  Scienti- 
fic Press  for  September  18,  H.  C.  Robson  describes 

the  smelting  of  copper  ores  with  bituminous  coal,  as 
conducted  at  Spassky,  Siberia. 

Production  of  Tungsten. — Chemical  and  Metal- 
lurgical Engineering  for  October  6  publishes  a  trans- 

lation of  a  paper  by  Camille  Matignon  in  Chiniieet  In- 
dustrie describing  French  methods  of  producing  tung- 

sten powder  and  ferro-tungsten. 
Analysis  of  Cobalt  Alloys,  —  The  Journal  of  In- 

dustrial and  Engineering  Chemistry  for  October 
contains  a  paper  by  J.  R.  Camp  and  J.  W.  Marden 
on  the  analysis  of  alloys  consisting  of  cobalt,  molyb- 

denum, and  chromium,  such  as  shellite. 

Analysis  of  Light  Aluminium  Alloys. — In  ihe  Jour- 
nal of  Industrial  and  Engineering  Chemistry  for 

October,  R.  M.  Berry  describes  a  rapid  method  for 
the  analysis  of  light  alloys  containing  90%  or  more 
aluminium. 

Talc  in  Paint. — In  Chemical  and  Metallurgical 
Engineering  for  October  6,  R.  B.  Ladoo  shows  that 
the  "  asbestine  "  used  in  the  preparation  of  fire-resisting 
paint  is  not  composed  of  asbestos  but  of  fibrous  talc. 

Bolivian  Tin-Silver  Mines. — In  the  Engineering 
and  Mining  Journal  for  October  16.  J.  T.  Singewald 
describes  the  tin-silver  mines  of  the  Colquechaca  dis- 

,  trict,  Bolivia,  which  have  recently  been  reopened. 
Carnotite  in  Colorado. — In  the  Engineering  and 

Mining  Journal  for  October  16,  B.  Burwell  describes 
the  mining  of  carnotite  in  Colorado,  the  uranium- 
vanadium  mineral  worked  as  a  source  of  radium. 

Tin  in  Japan. — The  Journal  of  the  Imperial  Uni- 
versity of  Japan  for  May  contains  an  article  by  Takeo 

Kato  on  copper-tin  lodes  in  the  Akenobe  district,  prov- 
ince of  Tajima,  Japan.  The  author  states  that  the 

lodes  containing  copper,  tin,  and  wolfram  are  found  in 
fissures  in  Paleozoic  slates  and  that  they  are  associated 
with  diorite  rocks  in  the  neighbourhood.  Granitic 
rocks  are  reported  to  be  absent. 

Nigerian  Geology. — The  Geological  Magazine  for 
October  contains  an  article  by  Gerard  W.  Williams  on 
the  geology  of  the  Ningi  Hills,  Northern  Nigeria,  to 
which  is  added  an  appendix  by  R.  H.  Rastall  giving  a 
petrographical  description  of  specimens. 

Brazilian  Diamonds. — In  the  Geological  Magazine 
for  October,  R.  R.  Walls  writes  on  the  geology  of  the 
diamond  districts  of  Brazil,  mentioning  the  discovery 
of  diamond  pipes  by  David  Draper. 

Tungsten  in  Burma. — In  Economic  Geology  for 
September,  J .  Morrow  Campbell  writes  on  the  tungsten 
deposits  of  I3urma  and  their  origin. 

Artificial  Graphite. — The  Iron  and  Coal  Trades 
Revierv  for  October  8  describes  the  manufacture  of 
artificial  graphite  as  carried  on  at  the  works  of  the 
Newcastle  Graphite  Company. 

Wire  Ropes. — The  Iron  and  Coal  Trades  Review 
for  October  1  gives  an  illustrated  description  of  the 
wire-rope  works  of  the  Whitecross  Co.,  Ltd.,  at  War- rington. 
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RECENT  PATENTS  PUBLISHED. 

'■^"A  copy  of  the  specification  of  any  of  the  patents  men- tioned in  this  column  can  be  obtained  by  sending  Js.  to 
the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W  C.2.,  witha  note  of  the  number  and  year 
of  the  patent. 

14,267  of  1914.  R.  D.  Lance,  Paris.  Extracting 
metals  from  ores  by  first  forming  chlorides  in  any 
known  way,  and  then  precipitating  the  metals  as  o.xide 
by  the  action  of  soluble  oxy-chlorides  of  alkaline  earth 
metals. 

13,020  of  1919  (151,052).  J.  C.  Blake  and  W. 
McNaught,  Girvan.  Incandescent  electric  lamp  for 

mounting  on  miner's  cap. 
13.945  of  1919  (151,318).  International 

Earth-Boring  Machine  Co.,  Chicago.  A  boring 
machine,  intended  particularly  for  excavating  vertical 
holes,  such  as  are  required  for  foundations. 

15,205  of  1919  (150,836).  General  Electric 
Co.,  Schenectady,  New  York.  Improved  apparatus 
for  making  nitric  acid  from  the  oxides  of  nitrogen. 

15,406  of  1919  (151,339).  F.  J.  Phillips,  Lon- 
don, and  E.  J.  Rose,  Sherwood.  Production  of  solu- 

ble silicates  of  potassium  and  sodium,  of  higher  silica 
content  than  usual. 

15,S61  of  1919  (151,098).  C.  T.  Thorssell 
and  H.  L.  R.  Lunden,  Gothenburg,  Sweden.  Im- 

provements in  the  production  of  cyanides  by  allowing 
nitrogen  to  react  upon  a  mixture  of  coal  and  alkali 
metals,  or  alkaline-earth  metals,  or  their  compounds  in 
the  presence  of  finely  divided  metals  reduced  from  a 
metal  compound  added  to  the  mixture  in  the  form  of 
a  compound  containing  no  ingredients  other  than  the 
metal  itself,  hydrogen,  oxygen,  carbon,  and  nitrogen, 
characterized  in  that  the  metal  is  reduced  from  the 

mixture  at  a  temperature  lower  than  530°  C,  for  in- 
stance, during  the  preheating  of  the  mass  of  reaction, 

and  then  immediately  introduced  as  quickly  as  possible 
into  the  zone  of  reaction. 

15.946  of  1919  (151,374).  G.  H.  Clegg,  Car- 
diff. Method  of  recovering  the  valuable  constituents 

of  skimmings  from  tin-plate  baths. 
17,320of  1919(151,400).  C.  B.  Backer.  Mont 

real.  A  light  alloy  composed  essentially  of  85  to  98% 
magnesium,  15  to  14%  aluminium,  and  075  to  6%  of 
zinc. 

17,779  of  1919  (150,875).  A.  C.  Whittome, 
Johannesburg.  Improved  atomizer,  particularly  for 
laying  dust  in  mines. 

19,085  of  1919(151,422).  P.  Chaillaux.  Paris. 
Method  of  converting  stibnite  into  the  higher  sulphides 
of  antimony  which  are  used  as  gold  and  vermilion  pig- 
ments. 

19,426of  1919  (151,426).  S.  O.  Cowper  Coles, 
London.  Improvement  in  the  drums  used  in  sherard- 
izing,  that  is,  covering  objects  with  zinc  by  heating  in 
zinc  dust 

21,040  of  1919  (131,898).  Deutsche  Molyb- 
DAEN  Werke,  Halle,  Germany  Improvements  in 

the  inventors'  process  for  extracting  molybdenum  from 
molybdate  of  lead  (wulfenite)  by  treatment  with  solu- 

tions of  alkali  sulphides. 
20,148  of  1919(151,440).  A.  E  Davis,  Birming 

ham  Pulverizers  for  comminuting  coal  and  other  sub- 
stances. 

24,129  of  1919  (133,319).  C.  F.  Burgess  La 
BORATORiEsand  O  \V.  Storey,  Madison,  Wisconsin. 
Method  of  producing  zinc  chloride  by  the  action  of 
chlorine  on  zinc  in  the  presence  of  water  or  water  vap- 

our, the  particular  object  being  to  remove  the  chloride 
from  the  zinc  surface  as  soon  as  it  is  formed. 

25,879  of  1919  (151,489).     A    Stevenson  and 

A.  Logan,  Glasgow.  Improved  gear  for  coal-cutting 
machines. 

26,740  of  1919  (150,917).  G.  Brusa  and  V. 
Borelli  &  Co.,  Turin.  A  machine  for  making  mer- 

curic oxide  from  mercurous  nitrate  and  making  more 
nitrate  by  reacting  on  mercury  with  the  oxides  of  nitro- 

gen released 
29,378  of  1919  (135,847).  P.M.T.  Saves,  Tou- 

louse, France.  A  compound  fertilizer  made  by  mixing 
cyanamide  of  lime  with  silicate  of  potash. 

30,132  of  1919  (141,666).  Rochette  Freres, 
Chambery,  France.  Production  of  alkaline  alumin- 
ates,  free  from  acid  oxides  such  as  sulphurous  acid, 
suitable  for  the  production  of  pure  alumina  or  salts  of 
aluminium. 

4,234  of  1920  (151,528).  S.  Fisher,  Johannes- 
burg .     Cradle  for  holding  hand  hammer-drills. 

12,189  of  1920  (151,567).  G.  H.  T.  Rayner, 

Sheffield.  Improvement  in  the  inventor's  valve  mech- anism for  rock  drills. 

14,638  of  1920  (151,572).  W.  Eschbach,  Co- 
logne. In  the  manufacture  of  blasting  detonators,  the 

use  of  an  aluminium  shell  with  a  loading  of  lead  azide 
or  mixtures  of  lead  azide  and  similar  initial  detonating 
compositions  inert  toward  the  metal,  which  can  be  easi- 
,y  clipped  on  to  the  quick-match  by  the  clamping-tongs. 

NEW  BOOKS,  PAMPHLETS,  Etc. 
1^" Copies  of  the  books,  etc  ,  mentioned  below  can  be  obtained through  the  Technical  Bookshop  of  The  Mifiing  Magazine, 

724,  Salisbury  House.  London  Wall,  E.C.2. 

Prospecting  for  Oil  and  Gas.    By  Louis  S.  Panyity. 
Cloth,   octavo,   250    pages,   illustrated.      Price   18s. 
net.     New  York  :  John    Wiley  &    Sons  ;   London  ; 
Chapman  &  Hall,  Ltd. 
In  response  to  the  insistent  demand  by  the  public  of 

late  years  for  information  on  the  petroleum  and  natural 
gas  industry,  a  number  of  short  text-books  have  made 
theirappearancein  the  United  Statesand  Great  Britain, 
apart  from  numerous  papers  in  technical  journals  and 
revised  and  enlarged  editions  of  the  standard  text-books 
on  the  subject.  As  is  to  be  expected,  some  of  the  newer 
books  are  immature  and  somewhat  superficial,  and  bear 
evidence  of  hasty  preparation,  though  ihey  fulfil  the 
purpose  of  their  authors  in  introducing  the  subject  to 
the  layman.  The  general  defect  observable  is  that  the 
experience  of  most  of  the  authors  has  been  confined  to 
one  country  or  one  type  of  oilfield.  The  experience 
of  English  authors  has  been  gathered  chiefly  on  Ter- 

tiary or  Cretaceous  fields  :  that  of  American  writers 
mainly  on  the  great  Eastern  and  Central  Paleozoic 
fields  of  the  United  States;  a  few  combining  also  an 
experience  covering  the  Mesozoic  and  Tertiary  fields  of 
the  United  States,  Canada,  Mexico,  and  possibly  the 
Northern  republics  of  South  America. 

Thus  Mr.  Panyity's  book  under  review  is  purely 
North  American  in  its  scope,  its  text  being  based  al- 

most exclusively  on  conditions  obtaining  on  the  Pale- 
ozoic fields  of  the  United  States.  It  treats  in  a  cursory 

and  often  elementary  manner  the  various  problems  and 
the  field  practice  within  these  limits  Without  con- 
siderableknowledge  of  geology,  surveying,  drilling,  and 
oil  and  gas  production,  the  chapters  and  appended 
tables  on  those  subjects  are  of  little  practical  use  to  the 
reader.  The  book  should,  however,  be  useful  to  the 
layman  or  the  young  student  as  an  introduction  to  the 
subject,  and  as  a  stimulus  to  further  study  of  the  prob- 

lems involved.  More  careful  editing  would  have 
eliminated  a  number  of  obvious  errors. 

When  it  is  considered  that  the  Tertiary  oilfields  of 
the  world  are  of  much  greater  importance  than  the 
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fast-declining  Paleozoic  oilfields  of  North  America,  a 
handy  text-book  of  pocket  size,  giving  due  weight  to 
the  special  problems  of  what  are  now  recognized  as  the 
major  oilfields  would  be  welcome. 

The  value  of  a  text-book  largely  depends  upon  the 
scope  and  reliability  of  the  literature  available,  and  it 
is  therefore  to  be  hoped  that  those  other  countries 
which  control  important  oilfields  will  imitate  the  ex- 

cellent and  public  spirited  practice  in  respect  of  re- 
search and  publication  of  information  of  the  United 

States  Geological  Survey  and  Bureau  of  Mines.  A 
great  opportunity  in  this  direction  is  now  possible  to 
the  British  Empire  by  the  recent  establishment  in 
London  of  the  Imperial  Mineral  Resources  Bureau. 

J.  A.  L.  Henderson. 
Manual    for    the  Oil    and    Gas    Industry  under  the 
Revenue  Act  of  1918.     By  Ralph  Arnold,  J.  L. 
Darnell,  and  others.     Cloth,  octavo,  200  pages. 
Pricel3s.6d.net.     New  York  :  John  Wiley  &  Sons  ; 
London  :  Chapman  &  Hall,  Ltd. 
This  volume  was  originally  published  as  a  bulletin 

of  the  Oil  and  Gas  Section,  Internal  Revenue  Bureau, 
U.S.A.,  and  in  its  present  form  is  designed  to  act  as  a 
guide  to  the  making  of  Federal  Tax  returns  by  persons 
connected  with  the  oil  industry  in  the  States.  It  is 
divided  into  three  main  sections,  of  which  the  first  dis- 

cusses the  many  legal  aspects  of  the  industry,  the  sec- 
ond, the  case  of  depreciation  of  property  and  methods 

of  assessment,  and  the  third  and  largest,  the  methods 
of  computation  of  underground  oil  reserves.  This 
latter  section,  by  reason  of  its  universal  importance  and 
application,  merits  considerably  more  than  the  mere 
passing  attention  which  is  usually  allowed  to  statistical 
publications  of  this  nature. 

The  authors  base  their  estimates  of  recoverable  un- 
derground reserves  of  oil  on  the  basis  of  graphical 

representations  of  decline  in  production  of  a  chosen  set 
of  wells  operating  under  similar  conditions.  For  this 
purpose  the  average  production  per  well  per  annum  (in 
barrels)  is  plotted  against  the  actual  years  in  question, 

and  in  this  way  the  "  production  decline  curve  "  can  be 
obtained.  From  this  curve  the  probable  future  pro- 

duction of  the  well  over  a  number  of  years  is  obtained 
by  extending  the  curve  in  conformity  with  its  general 
symmetry.  That  such  an  extensipn  possesses  more 
than  a  mere  theoretical  value  is  attested  by  the  fact 
that  the  symmetry  or  regularity  of  the  curve  is  obtained 
in  the  first  place  over  a  number  of  years  in  which  the 
production  is  accurately  known,  and  so  far  from  being 
a  chance  factor,  is  one  which  is  entirely  obedient  to  the 
natural  laws  controlling  theflowof  theoil.  The  method 
obviously  necessitates  that  records  over  at  least  four 
years  are  available,  and  as  the  authors  themselves  state, 
the  estimation  is  not  entirely  satisfactory  until  several 

years'  production  has  been  attained.  Where  the  wells 
are  much  younger  than  this,  the  "appraisal-curve" 
method  can  be  adopted,  in  which  case  the  ultimate  pro- 

duction per  well  (in  barrels)  is  plotted  against  the  pro- 
duction per  well  in  the  first  year.  The  validity  of  this 

method  is  based  on  the  following  generalization,  which 
we  give  verbatim  :  "  If  two  wells  under  similar  condi- 

tions produce  equal  amounts  during  any  given  year  the 
amounts  they  will  produce  thereafter,  on  the  average, 
will  be  approximately  equal,  regardless  of  their  rela- 

tive ages."  Such  a  conclusion  of  course  can  only  ap- 
ply to  wells  fed  from  the  same  oil-pool,  and  even  then 

may  be  open  to  criticism,  notwithstanding  the  fact  that 
many  thousands  of  well-records  were  examined  in  dif- 

ferent localities  before  the  authors  inclined  to  this 
opinion.  The  authors  apply  these  methods  success- 

fully to  most  of  the  important  fields  in  America  and  in 
Mexico,  and  thus  throw  a  flood  of  light  on  the  whole 

question  of  the  United  States  oil  supply  of  the  future- 
a  \-ital  matter  not  only  to  that  country  but  to  others 
who,  like  ourselves,  are  mainly  dependent  on  her  for 
their  sources  of  petroleum.  H.   B.   Milner. 

Waddington  Old  Hall.  Album  published  for  private 
distribution  by  John  Waddington,  J. P.,  D.L. 
It  is  not  often  that  men  known  in  mining  circles  tell 

us  the  intimate  details  of  their  homes.  A  notable  ex- 
ception occurred  a  few  years  ago,  when  Sir  Boverton 

Redwood's  house  in  Avenue  Road,  Regent's  Park, 
formed  the  subject  of  a  paper  read  before  the  Royal 
Society  of  Arts.  His  house  is  entirely  modern  in  con- 

struction, and  it  is  a  wonderfully  good  copy  of  an 
ancient  manor  house.  In  this  connection  it  forms  a 

pleasing  contrast  to  Dr.  Ludwig  Mond's  more  bulky 
Victorian  mansion  a  few  doors  higher  up  the  road. 
Now  comes  Mr.  John  Waddington  with  an  illustrated 

description  of  his  Yorkshire  home.  Mr.  Waddington's 
house  dates  from  a  remote  antiquity,  but  after  he  had 
rescued  it  from  the  partial  neglect  and  obli\ion  on  the 
part  of  previous  owners,  it  assumed  a  remarkable  like- 

ness to  Sir  Boverton's.  Waddington  Old  Hall  is  in 
Yorkshire,  near  the  Lancashire  boundary,  not  far  from 
the  towns  of  Clitheroe,  Whalley,  and  Chatburn,  and 
within  sight  of  the  River  Ribble,  and  of  Pendle  Hill, 
the  highest  ground  in  South  Lancashire.  The  district 
is  of  interest  to  mining  engineers,  as  it  is  limestone 
country  and  has  yielded  much  galena.  The  neigh- 

bourhood is  full  of  romantic  associations,  centering 
largely  around  Whalley  Abbey.  The  Jesuit  college  at 
Stonyhurst  diffuses  through  the  district  a  subtle  em- 

anation of  profound  learning,  while  Harrison  Ains- 
worth  has  told  of  the  old-time  superstitions  prevalent 

in  this  part  of  the  country  in  his  "  Lancashire  Witches." 
But  not  the  least  interesting  of  all  the  bygone  events 
took  place  at  Waddington  Old  Hall,  for  here  it  was 
that  Henry  VI.  lay  concealed  from  his  enemies  after  a 
defeat  at  one  of  the  battles  in  the  Wars  of  the  Roses. 

The  Anglo-Saxon  Chronicle  records  that  Earl  Wada 
lived  here  in  798.  In  the  Domesday  Book  the  village 

appears  as  Wadeton,  and  in  Edward  I.'s  time  mention 
is  made  of  Roger  de  Waddington.  During  the  last 
two  centuries,  the  Old  Hall  lost  its  political  importance, 
and  its  historical  glamour  was  not  appreciated  by  its 
o  .vners.  However,  its  former  glories  have  been  to 
sDme  extent  restored  by  Mr.  John  Waddington,  who 
has  liberally  applied  some  of  his  wealth  derived  from 
the  Great  Boulder  mine  in  removing  the  undesirable 
accretions  and  exposing  the  old  stonework  to  the  light 
of  day  once  more.  The  secret  passages  and  staircases 

are  once  again  available.  King  Henry's  bedstead  is  on 
show,  and  the  house  has  been  refurnished  and  decor- 

ated in  a  style  as  near  the  original  as  is  compatible  with 
modern  ideas  of  comfort.  The  album  containing  a 
historical  description  and  an  excellent  series  of  photo- 

graphic views  forms  a  suitable  memento  of  the  Hall 
and  its  long  history.  There  are  many  houses  of  this 
type  scattered  over  England  which  deserve  similar 
treatment  at  the  hands  of  descendants  who  have  a  pride 
of  ancestry.  To  mention  one  only,  Yaverland  Manor 
House,  in  the  Isle  of  Wight,  now  a  dairy  farm,  is  wait- 

ing rescue  by  someone  having  Mr.  Waddington's  spirit. 
These  old  houses  are  not  only  full  of  historical  and 
family  interest,  but  they  also  have  the  advantage  of  be- 

ing cosy  and  restful.  All  those  who  have  the  antiquar- 
ian instinct  will  thank  Mr.  Waddington  for  restoring 

the  Old  Hall  and  for  preserving  the  records  in  the 
album  to  which  we  here  make  reference. 

Mine  Book-Keeping.  By  ROBERT  McGarraugh. 
Cloth,  octavo,  120  pages.  Price  12s.  net.  New  York 
and  London  :   McGraw  Hill  Book  Company. 
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COMPANY    REPORTS 
Consolidated  Main  Reef.  —  This  company  was 

formed  in  1896  as  a  consolidation  of  two  companies 
operating  on  the  outcrop  in  the  middle  west  Rand. 
Main  Reef  East  and  Main  Reef  Deep  were  absorbed  in 
1909,  and  Main  Reef  West  in  1918.  More  recently 
part  of  the  adjoining  Bantjes  has  been  acquired  on  a 

royalty  basis.  The  control  was  with  Neumann's,  but 
was  transferred  to  the  Central  Mining-Rand  Mines 
group  after  the  death  of  Sir  S.  Neumann.  The  re- 

port for  the  year  ended  June  30  last  shows  that  639,241 
tons  of  ore  was  raised,  coming  chiefly  from  the  Main 
Reef  Leader,  and  that,  after  the  removal  of  12^% 

waste,  558,241  tons  averaging  7'7dwt.  per  ton  was 
sent  to  the  mill.  The  yield  by  amalgamation  was 
147,438  oz.,  and  by  cyanide  56,027  oz.,  making  a  total 
of  203,465  oz.  The  par  value  of  this  gold  would  have 
been  ;!^864,000,  but  owing  to  the  premium  the  sum 
received  was  ;^1,039,396,  or  37s.  3d.  per  ton.  The 
working  cost  was  ;^812,361,  or  29s.  2d.  per  ton,  leav- 

ing a  working  proSt  of  /227,035,  or  8s.  Id.  per  ton. 
Out  of  the  profit,  /155,950  was  paid  as  dividend,  be- 

ing at  the  rate  of  12 J%.  During  the  past  year  the 
amount  of  development  work  done  was  much  greater 
than  usual  owing  to  the  necessity  of  increasing  the  re- 

serves. For  some  time  the  results  were  discouraging, 
but  later  on  high  grade  ore  was  discovered  in  the  lower 
levels  between  Nos.  3  and  4  auxiliary  inclines,  and  the 
position  here  is  now  more  hopeful.  The  development 
in  the  Bantjes  area  has  been  unsatisfactory,  and  has 
been  stopped.  The  reserve  in  the  Leader  is  estimated 

at  1,179, 100  tons  averaging  7'6  dwt.  per  ton,  and  there 
is  also  6,900  tons  averaging  8'  1  dwt.  in  the  South  Reef. 
There  will  be  no  difficulty  in  raising  ore  of  the  same 
grade  during  the  current  year  as  was  mined  during  the 
two  previous  years,  but  the  profit  will  depend  primarily 
on  the  price  of  gold. 

Nourse  Mines. — This  company  was  formed  in  1894 
as  the  Nourse  Deep,  and  operates  a  property  in  the 
central  Rand.  The  control  is  with  the  Central  Min- 

ing-Rand Mines  group.  Mining  is  rendered  difficult 
by  an  unusual  number  of  dykes  and  faults.  The  re- 

port for  the  year  ended  June  30  last  shows  that,  owing 
to  a  slight  improvement  in  native  labour  supply,  the 
tonnage  milled  was  rather  greater  than  during  the  pre- 

vious year.  On  the  other  hand  the  costs  went  up  by 
2s.  lOd.  per  ton,  and  if  it  had  not  been  for  the  premium 

on  gold  the  year's  work  would  have  resulted  in  a  loss. 
The  ore  raised  was  525,635  tons,  of  which  53%  came 
from  the  Main  Reef  Leader,  41%  from  the  South 
Reef,  and  6%  from  the  Main  Reef.  After  the  removal 
of  9%  waste,  477,300  tons,  averaging  67  dwt.  per  ton, 
was  sent  to  the  mill.  The  yield  by  amalgamation  was 
100,758  oz.,  and  by  cyanide  53,326  oz.,  making  a  total 
of  154,084  oz.  The  par  value  of  this  gold  would  be 
/654,000,  but  owing  to  the  premium  the  receipts  were 
;f789,609,  or  33s.  Id.  per  ton.  The  working  cost  was 
/701,639,  or  29s.  5d.  per  ton,  leaving  a  working  profit 
of  ;^87,970,  or  3s.  8d.  per  ton.  Bringing  the  balance 
from  the  previous  year  into  the  account,  the  available 
balance  at  the  end  of  the  year  was  /241,189,  out  of 
which  ;^62,086  was  distributed  as  dividend,  being  at 
the  rate  of  7^%,  ;^6,533  was  disbursed  as  taxes,  and 
;^38,532  was  spent  on  capital  account,  the  remainder 
being  carried  forward.  The  development  disclosed 
556,000  tons  averaging  76  dwt.,  and  the  ore  reserve 
was  well  maintained,  the  figures  being :  Leader  770,740 
tons  averaging  7  1  dwt.,  South  Reef  723,210  tons 
averaging  6  9 dwt.,  and  Main  Reef  56,300  tons  aver- 

aging 5"6dwt.  The  best  results  came  from  the  South 
Reef.     An  increased  number  of  sloping  drills  have 

been  introduced  so  as  to  counteract  the  effect  of  under- 
ground labour  shortage.  The  scale  of  development  of 

the  South  Nourse  section  is  to  be  increased  now  that 

the  headgear  has  been  re-erected  and  the  new  winding 
engine  has  been  installed. 

Willoughby's  Consolidated.  —  This  company  was 
formed  in  1894  to  consolidate  various  land  and  mining 
enterprises  controlled  by  the  late  Sir  John  Willoughby. 
The  control  is  now  with  the  British  South  Africa  Com- 

pany. The  report  for  1919  shows  that,  at  the  Eiffel 
Blue  gold  mine,  14,386  tons  of  ore  was  raised  and 

treated,  for  a  yield  of  gold  worth  /^23,480.  At  the end  of  the  year  it  became  clear  that  work  was  no 
longer  profitable,  so  the  mine  was  closed.  The  Eileen 
Alannah  mine,  which  had  been  closed  since  June,  1918, 
was  reopened  toward  the  end  of  1919,  and  up  to 
December  31,  9,137  tons  of  ore  was  treated.  At  the 
Connemara  mine  tributers  raised  46,495  tons,  which 
yielded  gold  worth  ;^50,056.  The  Birthday  asbestos 
mine,  in  which  the  company  has  a  40%  interest,  is 
opening  up  well  and  is  now  on  a  profit-earning  basis. 
During  the  year  1,271  tons  of  fibre  was  sold,  and  dur- 

ing the  first  eight  months  of  1920  the  sales  have  been 
1,812  tons.  The  mining  interests  of  the  company  are 
comparatively  small,  land  and  cattle  providing  the 
chief  business.  The  accounts  for  the  year  show  an 
adverse  balance  of  ;^24,915. 

Transvaal  &  Rhodesian  Estates. — This  company 
conducts  a  land  business  in  various  parts  of  South 
Africa  and  has  interests  in  mines.  It  works  the  Fred 
gold  mine  in  the  Filabusi  district  of  Rhodesia.  The 
report  for  the  year  1919  shows  that,  at  this  mine,  21,200 
tons  of  ore  was  treated  for  a  yield  of  bullion  realizing 
i^69,064.  The  working  profit  was  /25,006.  The  ore 
reserve  at  December  31  last  was  estimated  at  52,000 
tons  averaging  14  dwt.  per  ton.  Developments  on  the 
9th  and  10th  levels  were  bad,  and  in  May  of  this  year 
G.  A.  Denny  was  asked  to  report,  stoping  being  sus- 

pended in  the  meantime.  Mr.  Denny  advised  certain 
development  work,  which  has  given  encouraging  re- 

sults. In  particular  a  cross-cut  from  the  6th  level  has 
disclosed  a  parallel  lode  of  considerable  promise.  The 
accounts  of  the  company  show  a  balance  of  profit  of 
/23,771,  which  is  carried  forward. 
Abbontiakoon  Mines. — This  company  was  formed 

in  1901  as  the  Abbontiakoon  (Wassaw)  Mines  toacquire 
gold-mining  property  in  the  Tarkwa district,  West  Af- 

rica. Edmund  Davis  is  chairman,  and  for  many  years 
Stanley  H.  Ford  was  superintending  engineer.  Mr 
Ford  has  joined  the  board  recently.  The  report  for 
1919  shows  that9l  ,186  tons  of  ore  was  treated,  yielding 
gold  worth  /210,630,  of  which  ;^21,144  represented 
premium.  The  working  costs  were  ^^187, 182,  interest 
on  loans  ;^802,  and  income  tax  /3,680.  The  balance  of 
profit  was  ;^18,963,  which  was  carried  forward.  The 
ore  reserve  at  December  31  last  was  estimated  at  39 1,629 
tons,  averaging  10T6dwt.,  and  there  is  also  564,000 
tons  of  ore  below  7  dwt.  per  ton.  These  figures  show  a 
slight  increase  in  tonnage  and  decrease  in  assay-value 
as  compared  with  those  of  the  year  before.  The  lode 
has  not  yet  been  found  on  the  16th  level,  owing  pre- 

sumably to  faulting.  Diamond  drilling  is  now  being 
done  in  order  to  find  the  continuation  of  the  ore  body 
in  depth. 

Swaziland  Tin. — This  company  was  formed  in  1905 
under  Transvaal  laws  to  work  alluvial  tin  properties 
near  Embabane,  in  Swaziland.  Particulars  of  the  work 
done  here  were  given  in  the  Magazine  for  March,  1917, 
by  J.  Jervis  Garrard.  The  report  for  the  year  ended 
June  30  last  shows  that  957,906  cu.  yd.  was  treated  for 
a  yield  of  297  tons  of  concentrate,  being  an  extraction 
of  0695  lb.  per  yard,  equal  to  049  lb.  metallic  tm  per 
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yard.  The  income  from  the  sale  of  concentrate  was 
;^57,120,  and  the  net  pro6t  ;^18,199.  out  of  which 
/14,350  has  been  paid  as  dividend,  being  at  the  rate  of 
17^%.  The  proved  gravels  are  estimated  at  1,914,177 
cu.  yd.,  averaging  059  lb.  of  metallic  tin  per  yard. 
A  large  area  of  the  lower  flats  remains  to  be  tested. 
With  regard  to  mining  practice,  it  is  notable  that  gravel 
pumps  are  being  superseded  by  hydraulic  elevators. 

Lower  Bisichi  (Nigeria)  Tin  Mines. — This  company 
belongs  to  the  Tm  Areas  of  Nigeria  group,  and  was 
formed  in  1912  to  work  alluvial  tin  property  on  the 
Lower  Bisichi  river,  Bauchi  province,  Northern  Ni- 

geria. The  report  for  the  year  ended  September  30, 
1919,  shows  that  87  tons  of  tin  concentrate  was  won, 

and  that  the  profit  was  £iJ95.  Out  of  this,  a  divi- 
dend at  the  rate  of  10%  and  a  bonus  of  2h%  have  been 

paid,  absorbing  altogether  ̂ 2,552.  The  engineer  is  of 
opinion  that  the  rate  of  output  will  be  increased  in  the 
near  future.  In  September,  1919,  the  company  pur- 

chased the  Rudos  area  from  the  Tm  Areas  Co  for 
;^16,000,  paid  in  shares  of  the  company.  The  output 
of  the  company  for  the  year  ended  September  30, 1920, 
was  83  tons. 

New  Lafon  Tin  Fields. — This  company  was  formed 
in  1914  as  a  reconstruction  of  the  Central  Lafon  Tin- 
fields  of  Nigeria  In  August,  1919,  the  properties  were 
sold  to  the  newly-formed  Associated  Nigerian  Tm 
Mines.  Ltd.,  for  388,000  5s.  shares.  The  report  for 
the  year  ended  September  30  shows  a  profit  of  ;^4,583, 
derived  from  sales  of  tin  concentrate,  realization  of  in- 

vestments, dividends,  etc.  Out  of  this,  /3,2I4  is  being 
distributed  as  dividend,  being  at  the  rate  of  12^%. 
The  directors  are  considering  the  acquirement  of  new 
properties.  The  option  which  the  Rayfield  company 
had  on  the  unissued  capital  of  the  New  Lafon  has  been 
cancelled. 

Renong  Tin  Dredging. — This  company  was  formed 
in  1908  to  work  alluvial  tin  deposits  on  the  Renong 
and  Pakchan  rivers  in  the  Western  Siamese  States. 
E.  T.  McCarthy  is  a  director  and  F.  W.  &  R.  Payne 
are  the  consulting  engineers.  The  report  for  the  year 
ended  June  30  shows  that  Nos.  1,  2.  and  3  dredges 
treated  1,508,983  cu.  yd  for  an  output  of  578  tons  of 
tin  concentrate,  being  a  yield  of  0  86  lb  per  yard.  No. 

2  dredge  has  been  transferred  to  the  company's  new 
ground  at  Rasa,  in  Selangor,  Federated  Malay  States. 
No.  3  dredge  was  working  difficult  ground,  full  of 
boulders,  for  many  months.  The  sale  of  concentrate 
brought  an  income  of  /125,266.  and  the  net  profit  was 
/22,935.  Bringing  in  the  balance  from  the  previous 
year,  /24,254,  there  was  an  available  balance  of 
;f47,18J.  Out  of  this,  the  shareholders  have  received 

2^21,640,  being  at  the  rate  of  15%  on  the  25,000  pref- erence shares  and  15%  on  the  175,000  ordinary  shares. 
The  sum  of  ;riO,000  has  been  placed  to  reserve.  Par- 

ticulars of  the  Rasa  company  were  given  in  our  issue 
for  February  last.  It  is  expected  that  No.  2  dredge 
will  commence  work  there  before  the  end  of  1920. 

Porco  Tin  Mines. — This  company  was  formed  by 
Avelino  .\ramayo  &  Co.  in  1912  to  work  a  tin  mine  in 
Bolivia.  The  report  for  the  year  1919  shows  that 
21,280  tons  of  ore  was  treated,  for  a  yield  of  278^  ions 
of  tin  concentrate.  The  result  of  working  was  a  loss 
of  /l,507,  in  addition  to  which  ;^6,456  was  due  as  in 
terest  on  debentures  and  loans.  The  manager,  A.  13. 
Reece,  reports  that  the  reserve  stood  on  December  31 

at  10,550  tons  averaging  l'6"b  metallic  tin.  This  re- serve has  since  been  mined  and  treated  and  the  mill  is 
now  running  chiefly  on  custom  ores.  Great  difi&culty 
has  been  experienced  in  marketmg  the  tin  concentrates. 

North  Anantapur  Gold  Mines. — This  company  was 
formed  in  1908  by  John  Taylor  &  Sons  to  acquire  pro- 

perty at  Anantapur,  Madras  Presidency,  India.  Mill- 
ing commenced  in  1910  and  payment  of  dividends  in 

1913.  Thescaleof  operationsand  profits  hasneverbeen 
large,  and  developments  have  been  poor  during  the  last 
three  years.  The  report  for  the  year  ended  June  30 
shows  that  the  revenue  has  been  derived  mainly  from 
a  rich  pocket  in  the  650  ft.  level.  The  ore  milled  was 
9,000  tons,  yielding  13,418  oz  ,  and  9,900  tons  of  tail- 

ing was  treated  by  cyanide  for  700  oz.  of  gold.  The 
total  gold,  14,118  oz.,  realized  ;^62,592,  of  which  about 
/2,592  came  from  premium.  The  working  cost  was 
^24,196,  out  of  which  ̂ ^10,000  has  been  placed  to  re- 

serve, ;^4,240  written  off  for  depreciation,  and  /12,586 
paid  as  dividends,  being  5s.  6d.  on  each  £\  preference 

shareandls  6d.  on  each /^l  ordinary  share.  Develop- ment work  has  been  greatly  restricted  owing  to  poor 
encouragement,  and  work  is  mostly  confined  to  stoping 
known  reserves.  On  June  30  these  reserves  were  esti- 

mated at  over  10,000  tons.  In  view  of  the  early  ex- 
haustion of  the  mine,  the  directors  have  been  seeking 

other  outlets  for  the  company's  capital,  and  are  ex- 
amining copper  mines  in  Chota  Nagpur. 

Associated  Gold  Mines  of  Western  Australia. — 
This  company  was  formed  in  1894  to  acquire  a  number 
of  gold  mining  leases  at  Kalgoorlie.  Some  of  these 
were  sold  to  other  companies,  and  the  Australia  leases 
were  worked,  for  many  years  profitably.  Of  late  years 
the  scale  of  operations  has  been  restricted,  and  no  divi- 

dend has  been  paid  since  1914.  The  report  for  the 
year  ended  March  31  last  shows  that  54,484  tons  of 
ore  was  treated  for  a  yield  of  gold  realizing  £91.115, 
of  which  ;^14,243  represented  premium.  This  amount 
of  premium  was  not  the  total  receivable,  but  was  that 
due  from  the  sale  of  about  |ths  of  the  gold  delivered 
during  the  first  nine  months  of  the  year  under  review. 
The  net  profit  was  /9,704,  but  as  the  year  started  with 
an  adverse  balance  of  ;^18,568.  the  position  at  the  end 
of  the  year  was  a  debit  balance  of  /8,864.  The  re- 

serve of  broken  ore  in  the  stopes  at  the  end  of  the 
year  was  estimated  at  45,187  tons  averaging  25s.  per 
ton  at  the  par  value  of  gold,  as  compared  with  27,482 
tons  averaging  23s.  9d.  the  year  before.  Development 
has  continued  to  disclose  ore.  If  it  had  not  been  for 
scarcity  of  labour,  more  ore  could  have  been  treated 
and  a  greater  amount  of  development  done. 

Broken  Hill  Proprietary. — The  report  of  this  com- 
pany for  the  year  ended  May  31  last  is  devoted  chiefly 

to  the  iron  and  steel  industry,  as  the  lead  silver  zinc 
mines  at  Broken  Hill  were  closed  during  the  whole 

period  owing  to  the  strike.  At  Newcastle,  the  opera- 
tions were  seriously  curtailed  by  two  strikes  of  seamen 

and  marine  engineers,  and  by  continual  shortage  of 
steamers  for  bringing  iron  ore  when  there  were  no 
strikes.  Consequently  the  furnaces  were  out  of  blast 
on  several  occasions.  The  output  of  the  two  blast- 

furnaces was  169,409  tons  of  pig  iron,  and  the  output 
of  the  foundry  furnace  was  1,730  tons  of  pig  iron,  12 
tons  of  spiegeleisen,  and  1,271  tonsof  ferro-manganese. 
Of  the  total,  39,677  tons  was  sold,  and  the  remainder 

used  in  the  company's  steel  plant  and  foundry.  The 
open-hearth  steel  furnaces  produced  166,772  tons  of 
steel  ingots.  Owing  to  the  scarcity  of  scrap,  it  is  in- 

tended to  install  furnaces  of  the  "  duplex  "  type,  which 
do  not  use  scrap.  The  blooming  mill  produced  151,681 
tons  of  blooms  and  billets.  The  28  in.,  18  in.,  12  in., 

and  Sin.  rolling  mills  produced  rails,  beams,  angle- 
irons,  etc.  The  rod  mill  is  to  be  duplicated.  The 

company's  net  profit  from  all  sources  was  £517,662,  of 
which  /500,000  has  been  transferred  to  reserve  fund. 
Particulars  relating  to  the  intended  expansion  of  the 
iron  and  steel  works  were  given  in  the  Magazine  for October. 

. 
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EDITORIAL 
IN  spite  of  the  fog,  the  conversazione  of  the 

Institution  of  Mining  and  Metallurgy,  held 
on  December  9  at  the  Royal  School  of  Mines, 
was  a  huge  success.  We  take  this  opportunity 
of  thanking  the  President  and  Council  for  a 

pleasant  social  evening,  in  which  scientific  in- 
struction, concerts,  dancing,  cinema  shows,  and 

an  excellent  supper  were  happily  blended.  It 
was  appropriate  that  the  conversazione  should 
be  held  at  South  Kensington,  rather  than  at 
reception  rooms  in  the  West  End,  as  formerly. 

THE  gold  medal  of  the  Institution  of  Min- 
ing and  Metallurgy  has  been  awarded  to 

Sir  Thomas  Kirke  Rose  in  recognition  of  his 
services  in  the  advancement  of  metallurgical 

science,  with  special  reference  to  the  metal- 
lurgy of  gold,  and  the  Consolidated  Gold  Fields 

medal  and  premium  have  been  awarded  to  Mr. 

H.  Livingstone  Sulman  for  his  paper  read  be- 

fore the  Institution,  entitled  "A  Contribution 
to  the  Study  of  Flotation."  The  latter  award 
may,  in  a  sense,  be  taken  as  a  confirmation  of 

the  Institution's  high  opinion  of  Mr.  Sulman 
and  his  work,  and  as  token  that  their  confidence 
in  him  has  not  been  shaken  by  the  outburst  of 

adverse  criticism  which  arose  in  certain  quar- 
ters in  America  when  the  paper  in  question 

was  read  and  the  gold  medal  presented  to  him 
last  year.  In  connection  with  the  awards  now 
announced,  it  is  of  interest  to  note  that  Sir 
Thomas  Rose  was  in  a  previous  year  awarded 
the  Gold  Fields  medal,  and  that  he  and  Mr. 
Sulman  are  the  only  members  who  have  been 
recipients  of  both  medals. 

UNIVERSITIES  have  been  hard  hit  by 

the  increased  cost  of  living  and  of  sup- 
plies, especially  as  these  conditions  have  arisen 

at  a  time  when  the  roll  of  students  has  increas- 
ed enormously.  Our  Melbourne  correspondent 

gives  an  idea  of  the  position  in  Australia  in 
this  connection.  McGill  University,  at  Mont- 

real, has  had  a  whirlwind  campaign  for  funds, 
and  has  raised  over  $6,000,000  dollars  in  a 

week,  among  the  subscribers  beingtheGovern- 
ment  of  Quebec,  the  Canadian  Pacific  Rail- 

way, and  the  Rockefeller  Foundation.  In  this 
country,  Birmingham  and  Leeds  Universities 
are  the  latest  to  make  public  appeals,  each  of 
them  asking  for  ;^500,000.  Birmingham  has 
already  received  responses  from  many  of  the 

oil  magnates,  who  have  between  them  con- 
tributed nearly  ;^200,000.    This  recognition  of 

Sir  John  Cadman's  fine  work  as  professor  of 
mining  and  oil  technology  is  particularly  grati- 

fying. It  is  to  be  noted  also  that  Rangoon  is  to 
have  a  University,  and  that  the  Government 
of  India  is  taking  an  active  share  in  its  inaug- 
uration. 

B RUNNER,  Mond  &  Co.  believe  in  a  Uni- versity education,  as  contrasted  with  a 
purely  technical  training,  when  looking  for 
likely  members  of  their  staff.  In  the  course 

of  a  recent  lawsuit,  in  which  a  shareholder  pro- 

tested against  the  company's  funds  being  used 
in  subscribing  to  University  endowments, 
their  representative  said  that  they  required 
men  of  broad  education,  capable  of  dealing 
with  the  growing  range  of  problemscontinually 

arising,  rather  than  men  specializing  on  labora- 
tory routine.  Judging  by  the  results  obtained 

by  the  firm,  this  policy  is  evidently  sound. 

DISSATISFACTION  has  been  express- 
ed recently  in  various  quarters  with  re- 

gard to  the  policy  of  the  Department  of  Scien- 
tific and  Industrial  Research,  the  grievance 

being  that  the  results  of  the  researches  are  not 
available  to  the  general  public.  The  cudgels 
have  been  taken  up  against  the  Department  by 
the  National  Union  of  Scientific  Workers, and, 

in  particular.  Professor  Soddy,  Dr.  J.  W. 

Evans,  and  Mr.  H.  G.  Wells  have  made  pub- 
lic utterances  on  the  subject.  They  say  that 

the  results  are  not  given  to  the  Universities  or 
other  teaching  and  research  institutions,  and 
that  they  are  only  available  for  the  business 
firms  who  contributed  funds  and  took  part  in 

the  campaign.  Not  only  do  the  Universities 
not  obtain  the  results,  but  the  manufacturers 
and  engineers  who  did  not  join  in  the  work  of 
the  Department  are  also  ruled  out.  It  is  argued 
that,  as  the  Department  is  supported  by  public 

money,  the  reports  of  new  developments  ob- 
tained under  its  control  should  be  made  public 

property.  The  Department  has  not  replied 
officially  to  these  attacks,  but  statements  have 
been  circulated,  presumably  by  someone  in 
authority,  to  the  effect  that  it  is  inadvisable  to 
give  rival  nations  the  results  of  research,  and 
that  it  is  natural  that,  both  from  this  point  of 
view  and  also  because  of  the  financial  and  other 

support  given,  the  information  obtained  should 
be  the  private  property  of  the  firms  associated 
with  the  research.  These  statements  also  con- 

tain the  wholly  unjustified  taunt  to  the  eflfect 
that  Universities  never  did  anything  for  indus 
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try.  Our  own  experience  with  the  Depart- 
ment is  the  same  as  that  of  the  National  Union 

of  Scientific  Workers.  The  Tin  and  Tungsten 
Research  Committee  has  certainly  issued  re- 

ports on  some  of  the  resuhs  obtained,  but  these 
are  all  of  scientific  interest  only,  and  find  no 
immediate  practical  application.  On  the  other 
hand,  we  know  of  research  work  that  has 
yielded  results  of  direct  practical  value,  but 
these  results  are  not  available  for  publication. 
At  one  time  it  was  generally  believed  that  the 
Department  was  created  for  the  good  of  the 
general  public.  It  now  appears  evident  that 
it  is  intended  as  a  subsidized  trade  research 
organization.  It  is  just  as  well  to  know  how 

matters  stand,  though  the  pity  is  that  the  posi- 
tion was  not  known  earlier. 

DR.  Morrow  Campbell's  paper  on  the  Ori- 
gin of  Primary  Ore  Deposits,  read  at  the 

October  meeting  of  the  Institution  of  Mining 
and  Metallurgy,  raised  so  much  interest  that 
the  discussion  was  continued  at  the  November 
meeting.  We  were  glad  of  this  continuation 
of  the  discussion,  because  it  afforded  Professor 
H.  C.  H.  Carpenter  the  opportunity  of  making 
some  remarks  as  to  how  this  class  of  paper 
strikes  a  metallographist.  The  general  effect 
of  his  speech  was  to  impress  on  the  geologist 
the  fact  that  he,  the  geologist,  is  in  very  deep 
waters  when  speculating  upon  possible  reac- 

tions in  solution  and  crystallization.  Professor 
Carpenter  gave  the  meeting  an  outline  of  the 
principle  of  thermal  equilibrium,  and  demon- 

strated the  modern  scientific  basis  on  which 
these  studies  should  be  followed.  His  most  co- 

gent remarks  were  to  the  effect  that  it  was  im- 
possible to  tell,  from  the  structure  of  an  alloy, 

whether  it  had  been  deposited  from  a  liquid  or 
a  solid  system,  without  knowing  what  had  hap- 

pened on  cooling  from  the  liquid  to  the  ordinary 
temperature,  and  that,  moreover,  there  might 
be  other  changes  taking  place ;  for  instance, 
there  might  be  reactions  between  solid  phases, 
forming  an  entirely  new  combination  and  ac- 

cordingly a  new  type  of  crystallization.  Geo- 
logists, and  the  Institution  generally,  are  to  be 

congratulated  on  having  received  this  direction 
toward  a  newaspect  of  thestudyof  oredeposits, 
coming  from  so  high  an  authority.  Undoubt- 

edly those  interested  in  this  branch  of  geologi- 
cal theory  will  now  be  well  advised  to  take 

more  than  a  casual  dip  into  metallography. 
Another  contributor  to  the  discussion  at  the 

adjourned  meetmg  was  Mr.  S.  J.  Speak,  who 
emphasized  the  disinclination  of  many  engi- 

neers to  deduce  the  history  of  a  lode  from  its 
present   appearance.      He   quoted   the   great 

divergence  of  evidence  and  arguments  based 
upon  it  brought  forward  by  Dr.  W.  R.  Jones 
and  Dr.  Morrow  Campbell  with  regard  to  the 
paragenesis  of  wolfram  and  cassiterite.  As 
these  two  geologists  differed  so  widely  it  could 
only  be  supposed  that  the  evidence  produced  by 
both  was  not  truly  characteristic,  and  that  the 
deductions  were  based  on  mistaken  lines  of 

argument.  Another  speaker  at  the  meeting, 
Mr.  A.  B.  Edge,  referred  to  the  formation  of 
large  masses  of  pyritic  material  such  as  are 
found  in  the  south  of  Spain, and  gave  his  theory 
of  their  deposition  from  water  solutions  as  con- 

trasted with  the  silicic  acid  solutions  of  Dr. 
Morrow  Campbell.  For  ourselves  we  doubt 
whether  water  need  be  considered  in  these  cases 
at  all,  for  their  mode  of  origin  seems  to  be 

fully  explained  by  Mr.  W.  H.  Goodchild's 
hypothesis. 

While  writing  of  the  discussion  on  Dr.  Mor- 

row Campbell's  theory,  we  may  draw  attention 
to  a  paper  quoted  at  considerable  length  in  the 
Mining  Digest,  which  contains  a  suggested  ex- 

planation of  the  existence  of  complex  silver 
minerals  in  association  with  cassiterite  in  Bol- 

ivia. This  paper  is  an  excellent  presentation 
of  the  complexity  of  Bolivian  ores  and  of  a 
theory  which  seeks  to  harmonize  the  occur- 

rence with  the  present  orthodox  views  of  the 
origin  of  ore  deposits. 

What  is  a  Bank  ? 

The  word  '  Bank  "  is  as  difficult  to  define 

as  Ore,"  and  it  is  just  as  liable  to  be  wrong- 
ly applied  by  interested  parties.  Some  years 

ago  there  was  reason  to  protest  against  the  use 
of  the  word  in  connection  with  companies 
formed  to  finance  mining  issues  and  mining 
speculations;  at  the  present  time  the  City  is 
again  much  annoyed  at  the  existence  of  certain 
companies  called  So  and  So  Banks,  which  are 
not  banks  at  all,  but  private  financial  institu- 

tions. We  revert  to  this  question  as  to  what 
is  a  bank  because  the  president  of  the  Insti- 

tute of  Bankers,  Mr.  Walter  Leaf,  has  drawn 
attention  to  the  matter  in  his  annual  address. 

One  of  the  difficulties  of  fixing  an  exact  defi- 
nition is  that  gradual  changes  arise  in  connec- 

tion with  the  lending,  deposit,  and  collection 
of  moneys  ;  certainly  a  definition  suitable  now 
would  not  fit  the  conditions  of  a  century  ago. 
Another  difficulty  lies  in  the  fact  that  though 
the  taking  of  deposits  from  the  public,  repay- 

able on  demand,  constitutes  the  predominant 
feature  in  arriving  at  a  definition,  yet  that  is 
not  the  actual  portion  of  the  business  requir- 

ing the  brains  and  providing  the  profit,  which 
is  the  lending  of  these  funds  to  advantage.    In 
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looking  for  a  definition,  attention  may  be  turn- 
ed first  to  the  Oxford  Dictionary,  wtiich  says 

that  a  bank  is  an  "  establishment  for  the  cus- 
tody of  money,  which  it  pays  out  on  the  cus- 

tomer's order."  That  contains  the  whole  es- 
sence of  the  idea  from  the  point  of  the  public, 

but  it  is  not  sufficient  for  the  requirements  of 

financial  circles.  Turning  to  the  law  for  a  defi- 
nition, it  is  found  that  such  a  definition  is 

entirely  lacking.  No  Act  has  ever  said  what 

is  the  meaning  of  the  word  "bank,"  nor  is 
there  any  decision  of  a  Court  of  Law  on  the 

point.  The  nearest  that  can  be  found  is  con- 
tained in  the  Bills  of  Exchange  Act,  which 

says  that  a  "  banker  "  includes  a  body  of  per- 
sons, whether  incorporated  or  not,  who  carry 

on  the  business  of  "  banking,"  a  jewel  of  per- 
spicuity that  might  be  expected  in  a  legal  docu- 

ment. A  recent  attempt  on  the  part  of  the  law 
to  define  a  bank  was  in  connection  with  remis- 

sion of  taxation  on  interest  on  the  public  loans 
subscribed  during  the  war.  The  Finance  Act 

of  1915  spoke  of  relief  of  taxation  for  "any 
bank  carrying  on  a  bona  fide  banking  business 

in  the  United  Kingdom."  As  Mr.  Leaf  says, 
this  is  not  a  definition,  but  more  like  a  helpless 

appeal  for  one.  Apparently  the  Inland  Reve- 
nue Authorities  will  have  the  power  to  decide 

whether  each  bank  does  a  bona  fide  banking 

business  or  not.  Another  reason  why  an  ex- 
act definition  of  the  word  has  been  wanted  by 

the  Government  during  the  last  few  years  has 

been  in  connection  with  the  foreign  banks,  par- 
ticularly German  banks,  which  have  or  had 

agencies  in  this  country.  In  a  report  made  for 
thispurpose  to  theGovernment  by  a  committee 
of  which  the  late  Lord  Cunliffe  was  head,  the 

word  was  defined  thus  :  "  A  bank,  as  the  term 
is  understood  in  this  country,  may  be  broadly 
described  as  a  firm  or  institution  whose  main 
business  is  to  receive  from  the  public  moneys 
on  current  account  repayable  on  demand  by 

cheque."  This  definition  is  open  to  the  objec- 
tion to  which  reference  has  already  been  made, 

that  is  to  say,  that  the  "  main  business  "  is  not 
the  same  as  the  "  main  source  of  revenue." 
Mr.  Leaf  himself  adopts  a  definition  on  these 
lines,  but  without  reference  to  a  main  business. 

Lord  Cunliffe's  committee  also  included  as 
banks  all  institutions  bearing  the  word  in  their 
title.  At  first  sight  this  inclusion  seems  para- 

doxical, and  so  it  is  if  the  definition  is  consider- 
ed without  its  application.  It  reallymeansthat 

no  company  is  to  be  called  a  bank  unless  it  con- 
forms to  the  usual  regulations  as  regards  pub- 

licity. Finally  we  come  to  Mr.  Leaf's  own 
suggestion  that  a  Register  of  Banks  should  be 

established,  without  any  hard  and  fast  defini- 

tion of  the  word,  and  that  a  tribunal  should  be 
set  up,  representative  of  the  Government,  of 

banking,  and  of  industry  and  commerce,  hav- 
ing the  power  to  consider  each  case  separately. 

Seeing  that  it  has  proved  impossible  to  evolve 
a  satisfactory  inclusive  definition,  this  sugges- 

tion seems  to  be  a  useful  alternative.  Thus  we 

may  leave  the  matter  for  the  present,  trusting 

that  Mr,  Leaf's  views  will  receive  due  con- 
sideration. In  concluding  this  short  note,  it  is 

necessary  to  say  that  the  discussion  relates  to 
British  banking  alone,  for  Continental  and  even 
American  practice  does  not  follow  the  same rules. 

The  Slump  in  Metals. 

The  recent  slump  in  the  metal  markets  was 

sufficient  to  alarm  the  most  confirmed  opti- 
mist, and  many  are  the  conjectures  as  to  the 

cause.  The  hard  and  unpalatable  truth  about 
the  fall  in  metal  prices  is  that  too  many  people 
have  been  speculating  on  the  bull  tack,  who, 

unable  to  carry  on  any  longer,  or  being  dis- 
turbed by  the  general  financial  and  industrial 

outlook,  have  been  forced  to  throw  their  hold- 
ings overboard  at  last  almost  regardless  of 

prices.  There  was  never  any  warrant  for  the 
extremely  high  levels  to  which  prices  were 
driven  during  the  war  and  since.  Powerful 
interests,  however,  were  actively  engaged  in 
holding  up  supplies,  and  in  pushing  things  their 

way.  Their  open  encouragements  and  predic- 
tions of  higher  prices  brought  in  speculators 

who,  as  usual,  got  left  at  the  top,  together  with 
some  of  their  advisers.  The  losses  incurred 

have  been  colossal,  and  assistance  has  had  to 
be  given  in  a  number  of  cases,  the  latest  being 
that  of  a  firm  with  world-wide  ramifications, 
and  until  a  few  weeks  ago  credited  with  the 
possession  of  unlimited  resources. 

No  range  of  commodities  could  present  a 
more  graphic  chart  of  the  ramp  that  had  been 
goingon  than  metals.  The  preposterous  prices 
fixed  for  copper  under  the  joint  Allied  control 
naturallybroughtintooperation  scores  of  mines 
whose  combined  quota  resulted  in  the  world 

being  grossly  over-stocked  when  the  war  ended. 
Then  the  big  American  producers  sent  over  a 

Commission  to  Europe  to  look  into  the  posi- 
tion, the  members  of  which  beguiled  them- 

selves into  thinking  that  during  1919  they  were 
going  to  sell  Germany  alone  some  200,000  tons 
of  copper.  All  arguments  tending  to  cool 
down  this  misguided  enthusiasm  were  brushed 
aside,  and  the  producers  went  on  merrily  pil- 

ing up  stocks,  which  are  now  unsaleable. 
Probably  at  some  price  they  will  begin  to 
effect  a  clearance,  but  in  the  meantime  they 
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seem  to  be  merely  floundering,  and  it  is  sheer 

guess-work  even  to  attempt  to  fix  the  level  at 
which  they  can  liquidate.  Moreover,  by  their 
extraordinary  business  policy  they  have  suc- 

ceeded in  alienating  the  sympathy  of  the  very 
people  who  could  have  helped  them,  that  is, 
the  London  dealers.  American  copper  pro- 

ducers indeed  not  only  want  the  cake  but  the 
paper  in  which  it  is  wrapped.  A  free  market 
with  dealers  would  have  been  an  enormous 
boon  to  them,  for  it  would  have  maintained  a 
steady  flow  of  trade  at  slowly  dwindling  prices, 
during  which  period  of  gradual  readjustment 
production  could  have  been  reduced  to  meet 
the  new  situation  arising.  Instead  of  this  we 
have  had  a  crisis  in  prices,  and  still  have  a 
deadlock  in  sales.  The  high  and  mighty  air 
of  the  big  American  copper  interests  has  been 
indeed  quite  out  of  place. 

The  unlimited  optimism  encouraged  in  tin 
some  months  ago  brought  in  a  rag,  tag,  and 
bobtailof  gamblers,  whose  defaultand  repudia- 

tion ofcontracts  when  the  inevitable  smash  came 
caused  the  liquidation  of  one  big  firm,  and  the 
ensuing  legal  proceedings  are  likely  to  provide 
a  full  cup  of  interest  for  some  time  to  come. 
In  its  later  stages,  the  price  of  tin  was  un- 

doubtedly manipulated  upward  in  order  to 
make  a  high  market  to  sell  on,  and  the  smash 
came  when  bear  manipulation  commenced, 
based  upon  the  big  stocks  of  Dutch  tin  in  Ba- 
tavia,  and  upon  movements  in  the  guilder  ex- 

change. The  fall  was  dramatic  and  sensa- 
tional, but  ttie  manipulating  group,  when  the 

depression  from  the  extreme  figures  was  about 
;^150  per  ton,  turned  round  and  a  stronger 
market  was  seen,  a  new  bull  account  being 
created.  The  unfortunate  financial  and  in- 

dustrial position,  especially  in  America,  and 
the  general  deflation  in  progress  in  commodity 
prices,  however,  soon  made  an  end  of  much  of 
this,  and  prices  again  reacted  heavily. 

Lead  has  been  the  subject  of  probably  the 
most  untiring  efforts  by  big  people  to  put  up 
prices  and  to  keep  them  high.  These  people 

talked  as  if  even  /'45  to  /"SO  per  ton  were  a 
moderate  figure  for  lead,  emphasizing  the  im- 

pending world  scarcity,  and  harping  without 
ceasing  upon  the  Broken  Hill  strike,  a  strike 
by  the  way  most  fortunately  protracted,  as  it 
happened,  for  the  bulls.  Here  again  was 
gambling  on  a  colossal  scale,  in  which  Dick, 
Tom,  and  Harry  all  did  their  bit,  and  are 
mostly  poorer  men  today  in  consequence. 
Finance  of  course  was  the  ultimate  factor  in 

breaking  down  the  movement,  by  forcing  the 
liquidation  of  metal  held  off  the  market.  The 
people  who  had  the  lead,  and  were  holding  it 

up,  ultimately  found  the  game  too  costly. 
They  did  not  want  the  metal  themselves,  while 
consumers,  unable  to  sell  their  products  be- 

cause prices  were  prohibitive,  would  not 
shoulder  the  burden.  Even  the  device  of  ship- 

ping thousands  of  tons  of  lead  back  to  America 
was  futile.  The  device  may  have  been  a  smart 
one,  but  it  broke  the  American  market,  and  did 
not  materially  assist  the  position  here.  France 
grossly  over-estimated  her  capacity  of  absorp- 

tion, and  has  for  weeks  past  been  a  re-seller  of 
imported  lead  which  she  can  neither  pay  for 
nor  use. 

Spelterhasalso suffered,  though  not  so  severe- 
ly as  other  metals,  but  here  we  have  had  the 

Government,  by  keeping  a  tight  hand  over  the 
concentrates  which  it  holds,  playing  the  same 
old  game  of  bolstering  up  prices.  There  is, 
however,  no  grear  excess  of  output  at  the  pres- 

ent time,  and  although  the  price  is  hardly 
likely  to  slump  much,  the  tendency  will  no 
doubt  be  downward  in  the  long  run. 

The  position  of  things  to  day  arises  partly, 
of  course,  from  the  political  policy  of  the  Al- 

lies, for  which  France  is  mainly  responsible, 
of  preventing  the  development  of  trade  with 
the  big  Central  European  markets  and  Russia. 
This  policy  has  worked  havoc  with  the  foreign 
exchanges,  and  with  the  progressive  restora- 

tion of  the  world's  finance  and  its  industry. 
Not  until  Germany,  Austria,  and  Russia  are 

opened  to  trade  without  restriction,  and  ex- 

changes can  be  stabilized,  can  the  world's  con- 
sumption of  metal  be  expected  to  take  care  of 

a  reasonable  output.  This,  however,  is  so  self- 
evident  a  truth  that  no  politician  can  be  ex- 

pected to  recognize  it. 

The  Beringer  Memorial. 

The  Camborne  Mining  School  is  issuing  an 
appeal  for  subscriptions  to  a  memorial  to  the 
late  Mr.  J.  J.  Beringer.  Every  mining  man 
and  metallurgist  in  this  country,  and  indeed  in 
all  English-speaking  countries,  should  feel  re- 

sponsive to  this  call,  for  have  not  each  one  of 
us  received  some  benefit  from  his  work  and 
teaching  in  one  way  or  another  ?  The  old  stu- 
dentsat  Camborne  naturally  derived  the  greater 
benefitowingto  their  personal  contact  with  him, 
though  the  debt  due  from  those  who  have  used 
his  book  on  assaying  is  not  much  less.  But 
his  instruction  in  metallurgy  and  assaying  was 
only  one  phase  of  his  public  usefulness,  for 
he  was  also  a  great  champion  for  a  rational 
system  of  scientific  education.  Unfortunately 
he  met  many  rebuffs  while  endeavouring  to 
put  metalliferous  mining  education  on  a  proper 
footing  in  Cornwall  and  in  England  generally, 
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partly  owing  to  Cornish  inertia  and  partly 
owing  to  the  indifference  of  Government 
educational  authorities.  Nevertheless,  his 

doctrines  and  propaganda  have  left  a  perma- 
nent impression  in  scientific  and  technical  cir- 
cles, and  if  he  never  received  full  credit,  it  is 

at  any  rate  well  to  know  that  his  principles 
are  now  generally  accepted  by  the  leading 
teachers. 

It  is  hardly  credible  nowadays  that  mining 
education    in    Cornwall,   when   he   first    took 
charge,  was  not  based  on  any  systematic  plan, 
in  spite  of   the  early  efforts  of  men  like  Mr. 
Benedict  Kitto,  Mr.  Richard  Pearce,  and  the 
late  Mr.   J.   H.  Collins  and  Sir  Clement  Le 
Neve  Foster.     There  were  schools  at  Cam- 

borne, Redruth,  and  Penzance,  and  classes  at 
various  other  places,  but  they  were  all  poorly 

equipped  with  teaching  staffs  and  the  neces- 
sary apparatus.     Beringer  immediately  took 

in   hand  the  concentration  of  this  low-grade 
material,  and  by  his  advice  Camborne  School 
was  made  the  centre  of  activity.    The  method 
of  impartmg  instruction  when  he  took  control 
was  based   to  a  large  extent  on  the  rule  of 
thumb.     In  fact  the  instruction,  even  when 

under  the  control  of  the  distinguished  men  be- 
fore-mentioned, was  chiefly  intended  for  work- 

ing miners.    Assaying  was  taught  to  men  who 
knew  nothing  of  the  principles  of  chemistry, 
and  mechanical  drawing  to  students  ignorant 
of  elementary  geometry.    He  changed  all  that, 
particularly    at   Camborne,  and  in    a    minor 

degree  at  Redruth,  and  he  established  syste- 
matic courses  of  studies  founded  on  the  logi- 

cal sequence  of  subjects.  Gradually  the  regu- 
lar courses  became  predominant,  and,  whereas 

in  1900  only  30%  of  the  students  were  taking 
the  regular  course,  by   1906   fully  90%  were 
thus  enrolled,    and   only  a   small   proportion 
were  taking    haphazard  or   special    lines   of 
study.   As  a  natural  corollary  to  the  establish- 

ment of  this  regular  course,  he  instituted  the 
Diploma  for  successful  students,  but  unfortu- 

nately he  was  never  able  to  secure  Govern- 

ment recognition  for  it,  so  that  "officially  "  a 
Camborne  man  still  remains  an  unqualified 
mining  engineer.     The  School  is  not  alone  in 
suffering  from   this  coldness  of  the  Govern- 

ment, for  the  Royal  School  of  Mines  men  are 
equally  disqualified  from  taking  responsible 
positions  in  foreign  countries,  owing  to  their 

diploma  not  carrying  the  necessary  Govern- 
ment backing. 

Another  of  Beringer's  strenuous  campaigns 
was  undertaken  in  association  with  Le  Neve 

Foster  for  the  reorganization  of  the  Royal 
School  of  Mines  and  the  inclusion  of  Cam- 

borne School  in  a  general  scheme  of  mining 
training  for  the  country.  These  proposals, 
however,  were  not  popular  in  certain  quarters, 
and  unfortunately  these  personal  difficulties 
still  stand  in  the  way  of  a  scheme  which  would 
add  greatly  to  the  efficiency  of  both  schools. 
On  the  failure  of  this  national  plan,  attention 
was  then  centred  on  the  amalgamation  of  the 
Camborne,  Redruth,  and  Penzance  schools, 
under  the  control  of  the  Board  of  Education. 
When  the  Government  terms  were  settled,  it 
was  found,  to  the  consternation  and  disgust  of 

Beringer's  friends,  that  he  was  ruled  out  of 
his  position  as  principal  by  a  clause  which 
provided  that  the  holder  of  this  post  should  be 

a  mining  man.  In  spite  of  this  rebuff  he  re- 
mained loyal  to  the  school,  and  thereafter  de- 

voted his  energies  to  the  metallurgical  and  as- 
saying department. 

Beringer  was  the  victim  not  only  of  Govern- 
ment neglect,  but  also  of  the  inertia  and  nar- 

row-mindedness of  the  majority  of  men  of  local 
influence,  who  desired  to  limit  the  facilities  of 
the  Cornish  schools  to  students  of  Cornish 

parentage  or  residence.  He  and  his  small 
band  of  supporters  met  with  much  opposition 

when  announcing  their  ambition  to  make  Cam- 
borne a  teaching  centre  of  national  or  even  in- 

ternational repute.  The  bulk  of  the  rich  men 
of  Cornwall  strongly  objected  to  providing 
funds  for  extensions  and  endowments  for  the 

benefit  of  "  foreigners."  This  attitude  reacted on  the  School  when  Government  assistance 

was  sought,  for  the  Board  of  Education  natu- 
rally looked  askance  at  a  school  which  failed 

in  finding  extensive  local  support. 

The  foregoing  is  an  outline  of  Beringer's  ac- 
tivities in  the  cause  of  education.  With  Cam- 

borne School  always  in  financial  straits,  and 
with  little  countenance  from  Government  De- 

partments, it  is  clear  that  he  never  received 

the  pecuniary  reward  due  to  a  man  of  his  cali- 
bre and  single-mindedness.  Thus  it  is  appro- 

priate that  the  founders  of  the  Memorial  should 
decide  to  pay  his  widow  the  interest  on  the 
funds  raised,  and  to  defer  the  application  of 

the  moneys  to  the  establishment  of  scholar- 
ships and  prizes.  Contributions  on  a  large 

scale  are  not  asked  ;  anything  from  one  to 

twenty-five  pounds  will  be  welcome.  There 
must  be  hosts  of  his  old  pupils,  and  of  mining 
men  and  metallurgists  who  have  used  the 

"Treatise  on  Assaying"  to  advantage,  ready  in 
a  practical  way  to  make  acknowledgment  of 
benefits  received.  These  should  communi- 

cate with  Mr.  T.  Knowles,  at  the  Mining 
School,  Camborne,  the  Honorary  Secretary  of 
the  Fund. 



REVIEW  OF  MINING 
Introduction. — A  severe  drop  in  the  price 

of  metals,  including  silver,  has  been  the  fea- 
ture of  the  month.  As  regards  trade  in  general, 

conditions  are  gradually  becoming  worse.  Is- 
sues of  new  capital  are  difficult  to  negotiate, 

as  there  is  little  response  from  the  public. 
The  question  of  taxation  is  assuming  an  acute 
form,  and  it  is  generally  felt  that  new  schemes 
for  expenditure  must  be  prevented. 

Transvaal. — The  market  for  South  African 
gold  shares  is  much  disturbed  at  present  owing 
to  the  impending  sale  of  enemy  shares  held  by 
the  Public  Trustee  in  this  country  and  by  the 
Custodian  of  Enemy  Property  in  South  Africa. 
The  South  African  Government  has  already  in- 

vited tenders,  but  whether  this  action  is  taken 
in  concert  with  the  Public  Trustee  here  is  not 
certain.  Shares  of  this  description  are  difficult 
to  sell  at  present,  particularly  in  France,  and 
attempts  to  interest  America  in  Rand  shares 
appear  to  have  failed.  What  success  the  two 
Governments  will  have  remains  to  be  seen,  but 
it  is  probable  that  they  will  have  to  hold  the 
bulk  of  the  property  for  some  time  yet. 

The  Government  of  the  Union  of  South 

Africa  has  appointed  a  Commission  to  inquire 
into  various  questions  concerning  the  coal 
trade  of  the  country,  as  set  forth:  (l)  The 
measures  required  for  (a)  the  effective  grading 
and  pooling  of  South  African  coal  intended  for 

export  or  for  bunkering  ;  (b)  the  equitable  dis- 
tribution of  the  cost  of  such  grading  and  pool- 

ing among  the  participating  collieries  ;  and  (c) 
the  discouragement  of  the  export  of  low  grade 
coal ;  together  with  a  draft  Bill  or  regulations 
for  giving  effect  thereto.  (2)  (a)  The  neces- 

sity of  safeguarding  the  supply  of  coal  for  local 
consumption  and  for  the  use  of  the  South 
African  railways  and  harbours  and  other  public 

services  ;  and  (b)  the  measures  required  to  en- 
sure such  a  supply.  Sir  Robert  Kotze  is 

chairman,  and  other  members  represent  the 
mines  and  railways.  The  position  is  anomal- 

ous, for  in  Natal  high  prices  have  lately  been 
the  rule,  while  in  the  Transvaal  the  prices  have 
not  been  raised  greatly.  The  contracts  be- 

tween the  mines  and  the  railways  require  some 
sort  of  revision,  and  the  relations  between  the 
two  parties  to  the  contracts  should  be  placed 
on  a  more  equitable  footing. 

The  New  Heriot  company  is  going  intoliqui- 
dation,  and  the  assets  are  to  be  realized  as  soon 
as  possible.  The  mine  will  be  abandoned  about 
the  end  of  the  month,  after  all  the  saleable 
plant  has  been  raised. 

The  Van  Ryn,  during  the  year  ended  June 
30,  yielded  417,635  tons  of  ore,  of  which 
408,430  tons  went  to  the  mills.  The  total 

yield  of  gold  was  98,197  oz.,  or  4'81  dwt.  per 
ton,  selling  for  ;^503,248,  or  22s.  3d.  per  ton. 
Against  this  was  working  cost  ̂ 398,425  or 
19s.  6d.  per  ton.  Shareholders  received 
;^75,000,  being  at  the  rate  of  15%.  The  re- 

serve of  ore  payable  at  the  par  value  of  gold 

is  1,147,170  tons  averaging  5'6  dwt.,  but  with 
gold  at  1 15s.  a  further  439,800  tons  averaging 

3'6  dwt.  could  be  brought  into  the  estimates.  It 
is  not  likely  that  any  more  ore  will  bedeveloped, 
but  there  are  large  amounts  that  can  be  drawn 
from  pillars,  etc.,  reclamation  work  for  which 
is  in  hand. 

The  Middleburg  Steam  Coal  &  Coke  Co.  an- 
nounces the  creation  of  debentures  for  the  pur- 

pose of  supplying  capital  for  additional  plant 
and  the  necessary  development  to  increase 
the  rate  of  output.  The  company  has  also  ob- 

tained mining  rights  over  a  further  800  acres. 
Diamonds. — The  demand  for  diamonds  in 

this  country  and  America  is  slackening,  and  a 
reduction  in  the  rate  of  dividends  may  be  ex- 

pected in  the  near  future.  The  Premier  mine 
is  operating  at  reduced  time,  only  two  shifts 
instead  of  three  being  worked.  The  report  of 
the  De  Beers  company  for  the  year  ended  June 
30,  which  is  published  this  month,  does  not  re- 

flect this  fall  in  demand  to  any  great  extent, 
though  the  increase  in  revenue  was  not  as 
great  as  had  been  expected. 

The  Frank  Smith  Diamond  Company  re- 
surned  washing  operations  on  November  8, 
after  having  been  shut  down  on  the  outbreak 
of  the  war.  The  company  was  reorganized  at 
the  beginning  of  1920, under  conditions  record- 

ed at  the  time.  The  control  is  with  Barnatos 
and  Ehrlichs. 

Cape  Province. — The  Cape  Copper  Co. 
has  issued  /120,000  8%  debentures  for  the 
double  purpose  of  providing  additional  funds 
for  the  completion  of  the  metallurgical  plant 
at  the  Rakha  Hills  copper  mine,  India,  and 
of  prospecting  in  the  neighbourhood  of  the 
old  mines  in  Namaqualand,  Cape  Province. 
With  regard  to  the  latter  work,  a  geological  in- 

vestigation has  been  made  by  Mr.  H.  M. 
Kingsbury. 

Rhodesia. — The  Jumbo  Gold  Mining  Co. 
reports  that  the  Tip  Top  mine  is  being  reopen- 

ed. During  its  two  years'  closure,  there  have 
been  many  falls  of  rock,  and  a  good  deal  of  re- 
timbering  has  to  be  done. 
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The  Surprise  Gold  Mining  Company,  one  of 

the  Willoughby  group,  was  never  a  great  suc- 
cess as  a  gold  producer  or  promoter  of  gold- 

mining  companies.  Just  recently  the  Birthday 
asbestos  property,  in  which  it  has  an  interest, 
has  developed  into  a  profit-earner,  so  in  order 
that  shareholders  may  receive  dividends  from 
the  profits  accruing,  the  capital  of  the  company 
is  to  be  written  down  from  £l  to  4s.  For  the 
eight  months  to  August  31,  the  sale  of  asbestos 
fibre  was  1,812  tons,  and  the  output  is  gradu- 

ally increasing  to  a  regular  300  tons. 
West  Africa. — Labour  and  fuel  shortage 

and  increased  costs  have  combined  to  reduce 

the  output  and  profits  at  the  Ashanti  Gold- 
fields.  For  the  year  ended  June  30,  the 
amount  of  ore  treated  was  7 1 ,4 1 1  tons,  and  the 

yield  of  gold  76,522  oz.,  decreases  of  14,155 
tons  and  2 1 , 1 96  oz.  as  compared  with  the  previ- 

ous year.  The  revenue  from  the  sale  of  gold 
was  ̂ 410,226,  ofwhich£r81,349  was  premium. 
The  profit  for  the  year  was  ;^1 22,332,  and 
£14^5,229  was  paid  as  dividend,  being  at  the 
rate  of  62j%,  some  part  of  the  dividend  com- 

ing from  the  balance  brought  forward.  A 
change  in  metallurgical  practice  is  to  be  in- 

augurated in  order  to  reduce  the  labour  em- 
ployed and  the  amount  of  wood  consumed  in 

roasting.  Instead  of  dry- crushing,  roasting, 
and  cyaniding,  it  is  intended  to  crush  in  stamps 
and  concentrate,  the  concentrates  only  to  be 
treated  by  roasting  and  cyaniding.  The  total 
extraction  of  gold  will  be  slightly  less,  but  the 
cost  will  be  much  reduced. 

Nigeria. — The  scarcity  of  labourandthelow 
price  of  tinhavecombinedtocause  many  groups 
operating   in   Nigeria  to  consider  ways  and 
means  of  effecting  economies  and  strengthen- 

ing their  position  both  locally  and  in  the  Lon- 
don market.    Last  month  we  mentioned  that  it 

was  proposed  to  amalgamate  the  Keffi,  Jemaa 

Exploration,  and  Toro  as  the  Kefifi  Consolida- 
ted.   This  scheme  has  since  received  the  assent 

of  shareholders  in  the  individual  companies. 
This  month  we  record  similar  steps  beingtaken 
to  amalgamate  the  Jantar,  Kuru,  and   Kuru 
South.     Another  scheme  involves  the  amalga- 

mation of  the  Bisichi  Tin,  the  Forum  River, 
the  Ninghi,  and  the  Northern  Nigeria  Trust. 
A  fourth  proposal,  of  which  there  is  some  talk, 
though  no  official  proposal  has  been  circulated, 
relates  to  the  Tinfields  of  Northern  Nigeriaand 
the  Naraguta  Extended.    The  weakness  of  this 
scheme  is  that  the   Berrida,  Champion  Tin, 
Lucky  Chance,  and  Rukuba  are  to  be  brought 

into  the  amalgamation.     As  these  other  com- 
panies are  of  a  somewhat  shaky  nature,  they 

are  hardly  suitable  for  amalgamating  with  two 

companies  which  are  doing  quite  well. 

The  Kaduna  Syndicate  and  Kaduna  Pros- 
pectors are  issuing  joint  notes  to  the  extent  of 

^30,000,  bearing  10%  interest  and  convertible 
into  shares  of  either  company  within  five  years. 

The  additional  capital  is  required  for  the  pur- 
pose of  prospecting  over  26  square  miles  and 

32  square  miles  respectively,  the  regulations 
on  which  the  prospecting  licences  are  held  re- 

quiring that  considerable  work  should  be  done 
in  this  connection.  These  two  companies 
have  a  steady  output  of  concentrate  and  their 
capitalization  is  low. 

Australia.— The  gold  mines  at  Kalgoorlie 
have  been  the  victims  of  another  strikeof  wood- 

cutters and  were  obliged  to  close  for  a  time. 
The  Broken  Hill  strike  is  at  an  end,  as  record- 

ed last  month.  Mining  operations  have  been 
resumed,  and  word  comes  to  hand  that  a  start 
has  been  made  at  some  of  the  mills. 

The  Mount  Lyell  company  treated,  during 
the  year  ended  September  30,  107,864  tons  of 
Mount  Lyell  ore,  50,992  tons  of  North  Lyell 
ore,  and  10,740  tons  of  concentrates.  The 

yield  was  4,580  tons  of  blister  copper,  contain- 
ing 4,536  tons  of  fine  copper,  168,109oz.  silver, 

and  5,164  oz.  gold.  Under  present  conditions 
of  labour  and  difficulties  of  realizing  products 
the  dividend  usual  in  December  has  not  been 
declared. 

The  Kalgurli  Gold  Mines  company  reports 
that  the  reserve  is  rapidly  coming  to  an  end. 
Fourteen  of  the  twenty  levels  are  exhausted, 
and  only  the  100  ft.,  1,250ft.,  1,350ft.,  1,450  ft., 
and  1 ,650  ft.  levels  are  yielding  ore.  The  total 
reserve  on  July  31  was  20,000  tons  averaging 
7  dwt.,  together  with  8,200  tons  broken  in  the 
stopes,  averaging  6  to  7  dwt.  During  the  year 
ended  July  31,  35,179  tons  of  ore  was  raised 
and  sent  to  the  mill.  In  addition  25,624  tons 
of  custom  ore  was  treated.  The  yield  of  gold 

per  ton  from  the  company's  ore  was  38s.  3d., 
par  value.  Theprofit  forthe  yearwas  ;^30,270, 
out  of  which  ;^24,000  has  been  distributed  as 
dividend,  being  at  the  rate  of  20%.  The  policy 
of  the  company  in  keeping  the  mill  going  by 
custom  work  has  greatly  helped  in  lowering 
the  costs  and  so  earning  a  profit. 

Malaya. — Malayan  Tin  Dredging,  Ltd., re- 
ports a  diminished  output  for  the  year  ended 

June  30  last,  owing  to  a  number  of  stoppages 
for  repairs  and  overhaul  of  the  dredges.  The 
delivery  of  the  two  new  dredges  ordered  some 
time  ago  has  been  delayed  chiefly  by  labour 
troubles,  but  shipments  are  expected  to  begin 
before  the  end  of  1920. 

Southern  Perak  Dredging,  Ltd.,  was  formed 
rather  over  a  year  ago  by  the  Malayan  Tin 
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Dredging  group  for  the  purpose  of  treating 
alluvial  tin  ground  at  Temoh,  in  the  district  of 
Batang  Padang,  Perak.  The  construction  of 
the  dredge,  designed  by  Messrs.  F.  W.  &  R. 
Payne,  is  now  in  hand,  and  it  should  be  deliver- 

ed at  the  property  about  the  middle  of  1921. 
The  hull  is  162  ft.  long  and  48  ft.  wide;  the 

buckets  are  close-connected  and  have  a  capa- 
city of  9  cu.  ft. ;  the  dredging  depth  will  be  55 

ft.  below  water ;  the  capacity  will  be  120,000 
cu.  yd.  per  month.  The  boilers  are  designed  so 
as  to  be  suitable  for  either  coal  or  oil. 

Developments  at  the  chief  mine  of  the  Pa- 
hang  Corporation  have  given  excellent  results 
during  the  past  year,  rich  tin  ore  having  been 
found  in  depth.  Owing  to  the  irregularity  of 
the  lodes  and  the  great  extent  of  workings,  it 
is  not  possible  to  give  exact  calculations  as  to 
the  reserve,  but  the  amount  is  estimated  at 
700,000  tons.  During  the  year  ended  July  31 
last,  178,200  tons  was  sent  to  the  mill,  where 
2,199  tons  of  tin  concentrate  was  extracted. 
In  addition,  160  tons  of  alluvial  tin  was  won, 
makmg  the  total  production  2,359  tons.  The 
profit  was  ;^152,279,  out  of  which  ;^26,000 
was  written  off  for  depreciation,  ̂ 30,000  placed 
to  taxation  reserve,  and  ̂ 20,000  allocated  to 
the  account  for  new  pumping  plant.  The 
preference  shareholders  received  ̂ 15,000,  be- 

ing at  the  rate  of  15%,  and  the  ordinary  share- 
holders /r75,000,  being  at  the  rate  of  20%  for 

the  year. 

Cornwall. — Paragraphs  in  the  financial 
papers  advertise  a  new  issue  of  shares  by  the 
Treburgett Consolidated  Mines.  Adversecriti- 
cism  was  made  of  this  venture  in  our  issue  of 

January  last.  Our  only  comment  at  present 
is  that  it  is  no  use  trying  to  get  support  for  a 
mine  containing  so  much  zinc. 

British  Zinc  and  Lead. — The  production 
of  zmc  ores  in  this  country  has  nearly  ceased, 

and  the  only  yield  comes  as  a  small  by-product 
from  lead  mines.  Thus  Halkyn  in  Wales  has 
been  producing  some,  as  have  also  Thorn- 
thwaite  and  Threlkeld,  but  the  last  two  are  now 
closing  down  for  a  time,  as  the  price  of  lead  as 
well  as  the  price  of  zinc  is  at  present  too  low 
for  profit-earning.  These  mines  are,  however, 
being  kept  in  good  order  and  some  develop- 

ment is  being  done.  The  Force  Crag  zinc 
mme  in  Cumberland  has  suspended  operations, 
as  has  also  the  East  Halkyn  in  Wales.  At 
Alston  the  only  mine  working  is  the  Nents- 
bury.  The  Greenside  lead  mine  in  Cumber- 

land has  been  closed  after  attempting  in  vain 
to  obtain  some  rebate  on  the  present  harsh 
royalty  terms,  and  the  company  is  now  in 
liquidation.     The  Weardale  Lead  Co.  paid  a 

handsome  dividend  for  the  year  ended  Septem- 
ber 30,  but  it  is  hard  hit  by  the  slump  in  lead 

that  has  taken  place  since.  As  regards  zinc 
smelting  in  this  country,  it  is  practically  non- 

existent. The  only  plant  running  is  that  of 
the  Sulphide  Corporation  at  Seaton  Carew. 

This,  however,  is  working  on  quite  a-  small 
scale. 

Minerals  Separation. — The  speech  of 
the  Chairman  at  the  meeting  of  shareholders 
of  Minerals  Separation  is  an  annual  event  to 
which  mining  engineers  and  metallurgists 
look  forward.  At  the  meeting  last  month 
stress  was  laid  on  the  new  venture  in  connec- 

tion with  coal  refuse  and  "  colloidal "  fuel. 
Some  time  ago  the  company  became  inter- 

ested in  a  process  for  separating  fine  coal 
from  refuse.  This  process  makes  it  possible  to 
reclaim  mountains  of  waste  coal,  which  is  too 
fine  to  treat  in  the  ordinary  washers,  and  Brit- 

ish and  foreign  colliery  owners  have  not  been 
slow  toappreciate  the  importance  of  the  scheme. 
Among  those  mterested  may  be  mentioned  the 
Powell- Duffryn  company,  in  South  Wales, the 
Skinningrove  Iron  Co.  in  North  Yorkshire, and 
the  Chinese  Engineering  and  Mining  Company. 
The  fine  coal  separated  by  this  method  from 
stony  matter  is  suitable  for  the  manufacture 

of  briquettes,  and  for  coke  -  making.  The 
other  application  to  which  reference  is  made 
above  involves  the  mixture  of  the  coal  dust 

with  oil-fuel,  and  the  production  of  a  so- 
called  colloidal  fuel,  which  is  suitable  for  use 

whereverordinary  fuel-oil  is  employed.  Refer- 
ence has  already  been  made  in  these  columns 

to  this  colloidal  fuel,  and  to  the  work  done  in 
this  connection  by  Mr.  Lindon  W.  Baies.  The 

process  has  been  taken  up  by  Minerals  Separa- 
tion, and  it  is  being  examined  scientificallyand 

practically  with  a  view  to  ascertaining  the 
characteristics  and  behaviour  of  the  fuel.  It 
cannot  be  said  that  the  fuel  has  won  its  spurs 
yet, and  indeed  it  has  come  in  for  a  considerable 
amount  of  adverse  criticism,  particularly  at  re- 

cent meetings  of  the  Institution  of  Petroleum 
Technologists.  There  seems  to  be  some  doubt 

whether  the  coal-dust  is  permanently  held  in 
suspension  in  its  entirety  ;  if  the  coal  has  a  ten- 

dency to  settle,  there  will  be  considerable  diffi- 
culty in  using  the  fuel,  and  from  a  scientific 

point  of  view  it  cannot  in  such  case  be  called  a 
colloidal  fuel.  Then  again  the  question  has 
arisen  whether  the  fine  coal  and  oil  will  not  re- 

act on  one  another,  and  the  hydrocarbon  por- 
tion of thecoalgotomakingvolatile oils.  These 

are  two  points  on  which  more  light  is  required, 
and  no  doubt  the  technical  staff  of  Minerals 

Separation  will  be  able  to  clear  up  some  of  these 
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doubtful  features  and  produce  an  acceptable 
market  product. 
Canada  — The  Keeley  Silver  Mines,  Ltd., 

reports  that  the  mill,  having  a  capacity  of  60 
tons  per  day,  was  started  on  October  19,  and 
ran  continuously  until  November  21,  when  the 
electric  current  supplied  by  the  local  power 
company  failed.  From  February  3  to  date, 
61 2  tons  of  ore  and  concentrate  was  shipped 
to  the  smelters. 

United  States. — The  report  of  the  Tom- 
boy company,  operating  in  Colorado,  shows  a 

loss  for  the  year  ended  June  30  last,  owing  to 

the  cost  of  changing  over  to  the  flotation  pro- 
cess and  the  interruption  of  output.  The 

amount  of  ore  treated  was  146,066  tons.  The 
bullion  produced  in  the  mill  wasworth  !pl07,919 
and  by  cyanide  !528,6^6,  while  the  various 
concentrates  were  valued  at  $672,735.  As  the 
change  of  treatment  was  made  during  the  year, 
these  figures  donot  reflect  the  actual  treatment. 
The  accounts  show  a  debit  balance  of  ;^42,891. 
It  has  not  been  possible  to  obtain  a  saleable 
zinc  concentrate,  so  this  par-t  of  the  new  scheme 
has  been  abandoned  for  the  present.  As  re- 

gards development,  high-grade  ore  is  still  be- 
ing found  in  the  Virginius  vein,  which,  how- 

ever, is  narrow.  A  typical  assay  is  $2r32  in 

gold  and  silver,  5*3%  lead,  7'9%  zinc,  and  0'5% 
copper,  over  1T3  ft.  The  system  of  shrinkage 
stoping  recently  introduced  at  the  Montana 
mine  has  proved  a  failure  owing  to  so  much 
barren  rock  being  brought  down  with  the  ore. 

Mexico. — The  Mexico  Mines  of  El  Oro 
is  issuing  29,942  new  £l  shares  as  the 

purchase  price  of  93,500  shares  in  the  Com- 
pania  Exploradora  de  Minas  de  Mexico.  The 

latter  company  was  formed  in  1915  for  the  pur- 
pose of  testing  and  developing  new  properties, 

and  of  the  total  capital  of  200,000  shares  of  10 
pesos  each  it  acquired  106,500.  It  is  with  the 
object  of  obtaining  the  entire  shareholding  that 
the  present  issue  is  made.  At  the  same  time 

60,058  new  £l  shares  are  to  be  offered  to  pres- 
ent shareholders  at  £5.  10s.  each,  in  order  to 

complete  the  purchase  of  the  new  properties 
and  to  provide  equipment.  No  particulars  as 
to  these  newproperties  have  as  yet  been  issued. 

In  our  October  issue  it  was  mentioned  that 
the  Santa  Gertrudis  was  intending  to  invite 
subscriptions  to  new  capital.  The  prospectus 
of  this  issue  was  advertised  last  month,  when 

notes  to  the  extent  of  /■300,000,  bearing  8% interest,  were  offered.  The  reason  for  this  issue 

is  the  increased  cost  of  equipping  and  develop- 
ing the  new  properties,  and  it  is  also  desired  to 

replace  the  funds  subscribed  on  the  flotation  of 
the  Mexican  Corporation. 

The  Buena  Tierra  Mining  Co.,  one  of  the 

Exploration  Company  group, operatingasilver- 
lead  mine  in  Chihuahua,  is  offering  notes  to  the 

extentof  ;^66,000forsubscriptionamongshare- 
holders.  These  notes  will  carry  10%  cumula- 

tive interest  and  will  have  a  currency  of  five 

years.  The  new  capital  is  required  for  financ- 
ing an  increased  scale  of  development  recom- 

mended by  Mr.  Basil  Prescott,  a  geologist  who 
has  recently  made  an  investigation. 

The  San  Francisco  Mines  of  Mexico  has  got 
rid  of  its  old  contract  for  the  supply  of  its  zinc 

concentrates  to  the  Hydraulic  Power  &  Smelt- 
ing Company,  of  Norway,  by  the  payment  of 

;^5,600,  and  the  company  is  now  free  to  deal 
with  its  material  to  the  best  advantage  accord- 

ing to  circumstances.  The  pilot  zinc  concen- 
trator plant  was  started  on  July  26,  and  plans 

are  now  being  drawn  up  for  the  construction  of 
a  commercial  plant. 

Colombia. — The  British  Platinum  &  Gold 
Corporation  announces  that  No.  1  dredge  has 
started  work.  The  constructional  parts  of  No. 
2  dredge  are  in  course  of  shipment ;  some  have 
already  arrived  in  Colombia,  and  the  remainder 
will  leave  Liverpool  this  month. 

The  South  American  Gold  &  Platinum  Co. 

is  controlled  in  the  United  States,  but  the  Con- 
solidated Gold  Fieldsof  South  Africahas  a  large 

shareholding.  The  property  is  near  that  of  the 
British  Platinum  property  mentioned  in  the 
previous  paragraph.  The  first  dredge  of  the 
South  American  company  recovered  6,349  oz. 
of  platinum  and  972  oz.  of  gold  during  1919, 
and  the  returns  for  1920  so  far  received  show  a 

substantial  increase.  No.  2  dredge  commenced 
work  in  August.  A  third  dredge  is  now  being 
built  and  should  start  work  about  the  middle  of 

next  year. 

Peru. — A  year  or  so  ago  the  Darymusu 
company,  formed  to  operate  in  West  Africa 

and  Nigeria,  turned  its  attention  to  a  gold-dred- 
ging property  in  Peru.  Shortly  afterward  the 

Kalgurli  Gold  Mines,  Ltd.,  took  an  option  on 
the  property  and  sent  out  engineers  to  make  an 
examination.  This  month  a  cable  has  been  re- 

ceived reporting  unfavourably,  and  the  option 
has  been  dropped. 

Bolivia. —  The  British  Government  has 
withdrawn  its  veto  against  the  transference  of 
Aramayo  Francke  Mines,  Ltd.,  to  a  Swiss 
company  to  be  formed  for  this  purpose,  and 
meetings  of  shareholders  are  accordingly  to  be 
held  authorizing  the  winding  up  of  the  English 
company.  The  object  of  this  transference  is  to 
avoid  the  payment  of  British  income  tax  on  the 
part  of  the  Bolivian  shareholders  who  have  a 
preponderating  holding  in  the  company. 



THE   MINES  AND   MINERALS  OF  YUNNAN 
SOUTH  CHINA. 
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Geological  Survey  of  India. 

(Concluded  from  November  issue,  page  277). 

The  author  gives  a  description  of  the   mineral   resources  of  Yunnan,  the  most  south- 
westerly of  the  Chinese  Provinces,  adjoining  Burma  and  Tongking. 

Future  of  Copper  Mining  in  Yunnan. 

—In  my  previous  article  I  gave  particulars  of 
the  known  copper  deposits  of  Yunnan,  and 
showed  that  the  output  is  lower  nowadays 
than  it  used  to  be.  This  decline  of  copper 
mining  during  the  last  50  or  60  years  is  due  to 
a  number  of  causes.  Prominent  among  the 
internal  ones  are  the  following : 

(a)  Partial  exhaustion  of  rich  ores  above 

ground- water  level. 
(b)  Political  disturbances  and  strangulation 

by  too  strict  official  control. 
(c)  Destruction  of  the  forests  with  no  at- 

tempts at  reafforestation,  and  consequent  lack 
of  charcoal  in  large  quantities  at  the  smelting 
centres  at  cheap  prices. 

{d)  Difficulties  of  transportation. 
Although  I  believe  that  the  earlier  French 

writers  were  to  some  extent  led  astray  by  too 

complaisant  an  attitude  toward  Chinese  ac- 
counts, and  formed  too  exaggerated  an  opinion 

of  the  copper  resources  of  Yunnan,  I  do  not 

accept  in  their  entirety  the  rather  gloomy  pre- 
dictions of  the  engineers  who  have  investigated 

the  question  at  later  dates.  It  is  admitted  that 

there  are  no  important  deposits  within  reason- 
able distance  of  the  Tongking- Yunnan  Fu  rail- 

way, but  it  is  necessary  to  look  further  ahead 
when  other  lines  will  doubtless  traverse  the 

country,  and  open  up  regions  which  are  now 
most  inaccessible.  I  do  not  believe  that  there 

are  any  important  deposits  unknown  to  the 
Chinese,  unless  they  are  situated  in  the  remoter 
parts  of  Yunnanese  Tibet,  neither  do  I  think 
that  the  lean  deposits  of  small  extent  will  ever 
lend  themselves  to  exploitation  on  modern 
lines.  At  the  same  time  I  am  convinced  that 
Yunnan  possesses  considerable  reserves  of 
copper  ores,  at  depths  at  which  indigenous 
methods  have  failed  to  reach  them.  While  it 

is  impossible  to  point  to  any  particular  ex- 
ample, I  conclude  that  the  larger  deposits  in 

the  districts  of  Tung-ch'uan  Fu,  Wei-ning 
Chou,  Yung-pei  T'ing,  and  perhaps  Lin-an  Fu, 
Li-chiang  Fu,  and  Wei-hsi  T'ing,  merit  care- 

ful individual  attention,  and  that  some  of  them 
will  probably  repay  the  attention  which  they 

may  receive.  The  future  growth  of  copper 
mining  and  smelting  in  Yunnan  will  depend  on 
scientific  application  of  the  most  recent  prac- 

tice, and  this  cannot  be  done  either  by  Euro- 
pean or  Chinese  until  better  transport  facilities 

are  created  in  most  cases,  and  a  more  generous 
attitude  is  adopted  by  the  Administration  to- 

wards all. 

Lead  and  Silver.  — Although  it  seems 
probable  that  in  the  past  Yunnan  has  furnished 
large  quantities  of  silver  from  the  cupellation 
of  argentiferous  lead,  to  meet  the  demand  in 
other  parts  of  China,  the  available  information 
regarding  the  deposits  themselves  is  meagre. 
The  Chinese  exploitation  of  the  Bawdwin 
mines  in  the  Northern  Shan  States  of  Upper 
Burma  for  silver  proves  how  far  afield  the  old 
Imperial  Government  was  once  prepared  to 
extend  its  operations  in  search  of  silver.  Some 
idea  of  the  importance  of  lead  and  silver  min- 

ing in  Yunnan  about  the  middle  of  the  18th 
century  can  be  gleaned  from  the  long  list  of 
mines  given  by  Rocher.  Leclere  in  1898  esti- 

mated the  annual  production  of  lead  in  Yun- 
nan at  3,000  tonnes.  He  did  not  think  that 

the  deposits  were  important  enough  to  justify 
expenditure  on  communications  to  them. 
Lodes  containing  lead  ores  were  not  as  numer- 

ous as  copper  lodes,  and  he  considered  that 
they  are  only  well  developed  in  certain  locali- 

ties, notably  around  Ko-chiu  and  Wei-ning 
Chou.  In  the  former  locality  the  lode  at 
Long-teo-tchai  was  extensive  and  very  regu- 

lar, though  when  Deprat  wrote  in  1911  the 
workings  had  been  abandoned.  It  was  clear 
that  many  of  the  residues  accumulated  under 
the  Chinese  system  would  be  amenable  to 
European  treatment.  Lantenois  received  in- 

formation regarding  an  argentiferous  lead  mine 
at  Pan-san,  one  stage  to  the  north  of  the 
Ouai-teou-chai  mines,  where  there  were  esti- 

mated to  be  10,000  tonnes  of  lead  slags  prob- 
ably worth  re-treatment.  Duclos  remarks  on 

the  difficulty  of  separating  lead  and  zinc  mines 
owing  to  the  constant  association  of  galena 
and  zinc  blende  in  Yunnan.  He  has  given  a 
long   list   of    mines    compiled  from    Chinese 
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sources.  Davies  has  drawn  attention  to  the 

fact  that  there  is  an  export  trade  in  lead  and 

zinc  as  well  as  copper  from  Yunnan  to  the 

Yang-tze  valley.  Regarding  the  occurrence 

of  silver  he  wrote  :  "  The  metal  is  if  anything 
more  abundant  than  copper,  and  one  can  sel- 

dom travel  far  in  Yunnan  without  seeing  or 
hearing  of  silver  mines.  I  doubt  if  there  is 

any  large  district  in  the  province  which  does 
not  produce  silver.  Many  of  the  mines  are 
well  worked  and  Yunnan  supplies  much  of  the 

silver  used  in  other  parts  of  China." 
Lead   Mining   in   the   Ming-kuan. — 

This  is  the  name  given  to  part  of  the  valley  of 
the  No-lo  Ho,  a  tributary  of  the  Lung-chiang, 
which   is  the   Shweli   of   Upper  Burma.      It 
lies  about  30  miles  due  north  of  Teng  yueh, 
and  some  24  miles  due  east  from  the  Burma 
frontier  in  the  vicinity  of  Myitkyina.     That 

the  valley  has  been  the  centre  of  a  consider- 
able copper  and  lead-smelting  industry  in  the 

past  is  proved  by  the  number  of  old  adits  that 
enter  the  hills  at  various  places,  by  the  re- 

mains of  ancient  furnacee,  and  by  the  slag 

heaps.     I  found  slag  heaps  at  various  places, 

the  largest  being  at  Hsiao-hsin-kai,  Hongtoo- 
hai,   Kan-tung-pa,  and    in    the   valley  which 
forms  the  pass  leading  from  the  latter  place  to 
Kai-tou.     There   is  some  reason  to  suppose 

that  these  slags  could  be  re-treated  profitably 
and  the  large  quantities  which  exist  make  the 
Ming-kuan  worthy  of  attention.     I  was  told 
that  some  of  the  heaps  were  300  years  old.    I 

examined   ore    deposits    at    Hsing-ai-chang, 
Tong  shan,  and  Hong-too-hai.    At  the  former, 
prospecting  operations  in  granite  had  revealed 

several  promising-looking  stringers  of  oxidiz- 
ed lead  ores.     At  the  second,  the  ore,  consist- 
ing mainly  of  galena  with  some  zinc  blende, 

limonite,  and  oxidized  copper  ore,  occurred  as 

infillings  in  certain  parts  of  a  broken  and  re- 
cemented  limestone.  Hong  too-hai  isthename 
given  to  a  mountain  over  6,800  ft.  high.  There 
are  numerous  portals  of  old  tunnels  and  the 
remains  of  broken-down  furnaces  at  its  foot. 

Two  levels  were  being  worked,  and  the  ore- 
body  was  met  with  about  120  ft.  in  from  the 
portal.     It  was    15  ft.  in  width  at  the  face, 
without  its  limits  on  either  side  being  visible. 
A  second  level,  some  distance  above  the  first, 

met  the  ore-body  about  30  ft.  in  from  the  por- 
tal.    Its  limits  were  not  visible.     On  the  top 

of  the  mountain,  over  200  ft.  above  the  level 
of  the  lower  adit,  there  is  a  large  outcrop  of, 

presumably,   the  same  ore-body.     Adjoining 
the  limestone  on  its  western  side,  it  continued 
about  20  or  30  yards   in  breadth  to  the  steep 
side  of  the  mountain,  where  it  could  be  seen 

cropping  out  some  way  down.  In  a  north  and 
south  direction  I  traced  the  outcrop  for  over 
120  yards.  The  ore  consists  of  iron  pyrites 
with  small  quantities  of  pyrrhotite,  and  smaller 
amounts  of  chalcopyrite  and  galena.  There 
is  a  large  quantity  of  it  available,  and  I  should 
like  to  have  made  a  proper  examination  of  the 
whole  occurrence.  This  I  was  unable  to  do. 
The  Chinese  miners  planned  their  workings 

to  obtain  the  largest  amount  of  lead  and  cop- 
per ores.  There  are  several  other  localities 

in  the  Ming  kuan  where  argentiferous  lead  ores 
occur,  and  I  consider  that  this  valley,  and  the 
surrounding  territory,  is  a  field  which  holds 

out  much  promise  to  the  prospector.  Sam- 
ples of  galena  from  Tong- shan  contained  over 

156  oz.  of  silver,  and  from  Hong-too-hai  over 
1 23  oz.  of  silver  and  appreciable  traces  of  gold 

per  ton  of  lead,  A  slag  from  Hsiao-hsin-kai 
contained  over  6%  of  metal,  mainly  copper, 
with  a  little  lead. 

The  mining  of  galena  by  the  Yunnanese  is 
carried  on  under  much  the  same  rules  as  those 

adopted  for  other  minerals.  The  ores  are 
first  hand  picked  and  then  crushed  by  stamps 

or  by  hand.  After  concentration  in  sluice- 
boxes  they  are  calcined  with  charcoal  in  stalls, 

and  the  agglomerated  sintered  material  so  pro- 
duced goes  to  the  blast-furnace.  The  lead- 

smelting  furnace  is  from  7  to  9  ft.  high,  built 
of  brickwork  and  lined  with  a  refractory  ma- 

terial. The  shaft  is  roughly  square  in  section 

with  rounded  corners,  swelling  out  into  a  fun- 
nel shape  toward  the  top,  from  which  charg- 
ing is  done.  The  front  is  made  of  a  double 

wall  of  brickwork  which  can  be  pulled  out 
and  renewed  when  necessary.  It  contains  the 

slag  and  tapping  holes.  The  cylindrical  blow- 
er, generally  worked  by  the  vertical -axled 

water  wheel,  is  raised  a  little  above  the  level 
of  the  hearth,  so  that  the  tuyere  slopes  directly 
down  into  it.  The  lead  is  cast  into  small  pigs 
and  is  then  sent  to  the  cupellation  furnace. 
This  is  of  hemispherical  shape,  between  5  and 

6  ft.  across.  The  hearth  is  only  slightly  con- 
cave and  has  a  slope  toward  the  door.  There 

are  two  doors  in  the  front,  the  lower  one  for 
charging  and  the  upper  one  for  firing.  The 

metal  is  placed  under  the  fire,  which  is  sup- 
ported on  a  grating  above  it,  and  is  thus  heat- 

ed by  radiation  from  the  incandescent  char- 
coal which  forms  the  fuel.  Litharge  is  re- 

moved by  means  of  an  iron  rod.  The  process 
is  a  very  tedious  one,  and  the  silver  has  to 
pass  through  the  hands  of  a  refiner  after  it 
comes  from  the  cupellation  furnace. 
Other  Lead  Localities. — Galena  was 

mined  on  a  small  scale  in  the  hills  at  the  east- 
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ern  extremity  of  the  Pu-piao  valley,  Yung- 

ch'ang  Fu  prefecture,  from  a  narrow  vein  in 
Permo-Carboniferous  limestone.  In  Cheng- 
kung  Hsien  I  was  shown  specimens  of  ores 
which  were  said  to  come  from  Yang-wan-shan, 
a  locality  in  the  hills  to  the  south-west  of  the 

city.  In  Ching-tung  T'ing  I  saw  galena  re- 
ported to  come  from  the  Chang-sa  region. 

The  two  following  mines  are  said  to  produce 

silver  in  the  Yung-pei  T'ing  district  :  Pei-nin- 
ch'ang  and  Erh-p'ing-ch'ang.  The  mine  of 
Lo-mi-cha,  in  the  Li-chiang  Fu  prefecture,  is 

Zinc. — Zinc  blende  is  an  almost  invariable 
associate  of  galena  in  Yunnan.  The  chief 
use  of  the  metal  is  as  an  alloy  in  the  coinage 
of  cash.  I  have  not  seen  zinc  smelting  carried 
on,  and  as  far  as  I  am  aware  the  ores  are  not 
reduced  in  the  ̂ Vestern  or  central  parts  of  the 
province.  They  are  said  to  be  mined  and 
smelted  to  the  north  of  Hui-li  Chou  in  Ssu- 

ch'uan,  but  the  most  important  centre  is  at 
Wei-ning  Chou,  just  within  the  borders  of 
Kuei-chou.  Duclos  has  described  the  meth- 

ods adopted. 

Lead  Blast-Furnaces  in  the  Mi.ng-Ki'an. 

said  to  produce  silver.  In  a  side  valley  at  the 
head  of  the  Mong-lai  plain,  passed  by  the  road 
descending  from  Pang-wa  in  the  Yun  Chou 
district,  there  is  an  old  lead  mine.  In  the  Chi- 
neseShan  Statesof  Keng-maand  Meng-hsa,on 
the  Kun-lon  ferry  route  to  Yun  Chou,  it  is  said 
that  there  are  three  large  lead  mines  which 
were  abandoned  about  100  years  ago.  Great 
quantities  of  slag  are  said  to  exist  near  them, 
and  specimens  were  shown  to  me  by  the  Shans. 

In  appearance  these  slags  were  indistinguish- 
able from  those  of  Bawdwin.  The  two  mines 

in  Keng-ma  are  called  Man-piench'ang  and 
Herh  shan-ch'ang.  The  one  in  Meng-hsa  is 
said  to  be  only  six  li  from  the  town  of  that 
name. 

Future  of  Lead,  Silver,  and  Zinc 

Mining. — The  fall  in  the  price  of  silver  is 
held  by  some  authorities  to  have  been  the 
chief  reason  for  the  decline  of  the  lead  and 

silver  industry  in  Yunnan.  If  this  be  read 
with  the  causes  I  have  already  advanced  in  the 
case  of  the  copper  mines,  such  as  the  general 

economic  paralysis  brought  about  by  the  re- 
bellion, the  rigorous  official  control,  the  ex- 

haustion of  easily  won  surface  ores,  and  the 
want  of  an  abundant  fuel  supply,  a  greater 
measure  of  truth  is  probably  arrived  at.  That 
modern  methods  can  be  successfully  applied 
to  ancient  Chinese  lead  mines  is  proved  by  the 
operations  of  the  Burma  Corporation,  and  by 
the  not  inconsiderable  quantities  of  mixed  lead 
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and  zinc  sulphides  exported  before  the  war 
from  Hunan.  The  mixed  sulphide  deposits 
of  the  Ming  kuan  and  the  reported  occurrences 

in  Keng-ma  and  Meng-hsa,  are  within  com- 
paratively short  distances  of  the  Burma  fron- 

tier. Their  existence  should  not  be  lost  sight 
of  in  this  connection.  Whether  the  deposits 
of  the  far  interior  will  ever  be  worked  on  a 

large  scale  seems  to  depend  more  on  the  future 
development  of  communications  in  the  prov- 

ince than  on  anything  else. 

Tin. — I  have  not  visited  the  famous  cassit-" 
erite  deposits  of  Ko-chiu  in  the  Meng-tzu  re- 

gion of  Southern  Yunnan,  but  they  have  been 
described  by  Leclere,  Deprat,  and  W.  F.  Col- 

lins. These  mines  and  their  associated  smel- 
ters form  the  most  successful  mineral  enter- 

prise of  Yunnan  at  the  present  time.  Accord- 
ing to  Leclere  the  mineral  is  derived  from  the 

denudation  of  the  upper  portions  of  ancient 
lodes,  owing  their  origin  to  the  tourmaline 
pegmatites  injected  through  strata  up  to  the 
Lower  Trias  in  age.  When  Mr.  Collins  visit- 

ed the  mines  about  30,000  men  were  employed 

altogether,  and  the  deposits  then  being  worked 
wereallof  alluvial  origm.  (See  his  paperon  the 

subject,  December,  1909,  Institution  of  Min- 
ing and  Metallurgy,  and  The  Mining  Maga- 

zine for  January,  1910.)  Deprat  believes 
it  is  unlikely  that  other  tin-stone  deposits  will 
be  found  in  Eastern  Yunnan  outside  the  Red 

River  region,  as  the  geological  conditions  are 
not  favourable.  I  hold  similar  views  regard- 

ing those  parts  of  Western  and  Central  Yun- 
nan that  1  have  traversed. 

Orpiment. — The  importation  of  orpiment 
(arsenic  trisulphide)  from  Yunnan  into  Burma 
has  been  going  on  for  a  considerable  number 
of  years.  The  mineral  is  mentioned  by  the 

earlier  writers  who  visited  Upper  Burma  be- 
fore the  annexation,  and  of  later  years  the 

traffic  in  the  ore  has  increased^  and  the  travel- 
ler by  the  main  trade  route  is  impressed  by  the 

number  of  mule  caravans  met  with  brmging 
orpiment  down  to  Bhamo,  whence  it  reaches 

Mandalay  and  Rangoon.  Owing  to  the  inac- 
cessibility of  the  country  and  to  the  secrecy 

of  the  merchants  engaged  in  the  trade,  no  one 
had  discovered  the  exact  locality  of  the  mines 
nor  had  they  been  visited  by  a  European 
previously.  They  lie  at  the  head  of  a  narrow 

ravine,  probably  a  tributary  of  the  Yang-pi 
Ho,  itself  an  affluent  of  the  Mekong,  at  an 
elevation  of  over  8,000  ft.  above  sea-level,  two 
days  to  the  south-west  of  llsiakuan  ex  three 
days  from  Tali  Fu.  Except  for  small  isola- 

ted communities  of  Lolo  tribes,  the  country 
passed  through  is  uninhabited,  and  consists  of 

bleak,  sparsely-wooded  mountains.  Food  for 
both  man  and  beast  has  to  be  carried  with  the 
traveller.  The  district  is  unsurveyed,  and  my 

own  observations  were  hampered  by  the  in- 
clemency of  the  weather.  Blinding  snow- 

storms swept  the  hills  during  my  stay,  and 
this,  with  the  intense  cold,  made  outdoor  work 
somewhat  difficult.  The  rocks  in  the  imme- 

diate vicinity  of  the  mines  consist  of  reddish, 
reddish-purple,  and  hard  greyish  quartzitic 
sandstones,  with  black  bands  in  places,  and 
reddish  nodular  shales.  Probably  these  rocks 

are  associated  with  the  Red  Beds  series.  Dur- 
ing the  period  of  Mohammedan  influence  in 

Yunnan  the  mines  are  said  to  have  been  worked 

by  the  rebel  powers  centred  in  Ta-li  Fu.  After 
the  fall  of  that  city  they  have  been  entirely 

controlled  by  the  Chinese.  Mineral  was  be- 
ing won  from  seven  drifts  which  entered  the 

hill  on  the  north-east  side  and  proceeded  down 

as  steep  inclines,  until  the  ore- bearing  stratum 
was  reached.  The  workings  that  I  was  per- 

mitted to  examine  had  been  made  with 

thoroughness  and  care.  None  of  the  drifts 
were  very  extensive.  The  deposit  appeared  to 
be  confined  to  one  particular  band  of  greyish 
quartzite,  associated  in  places  with  soft  black 
shales.  The  whole  of  the  former  band  was 

more  or  less  mineralized.  There  was  no  dis- 
tinct vein  or  single  fracture.  A  thorough 

shattering  of  the  rock  seemed  to  have  taken 
place  and  orpiment  to  have  been  deposited  in 
the  bedding,  joint,  and  fracture  planes,  and 
also  to  have  replaced  the  minerals  of  the  rock 
to  some  extent.  Small  quantities  of  realgar 
(arsenic  sulphide)  occurred,  and  minute  cubes 

of  iron  pyrites  were  found.  The  arsenic  sul- 
phides were  in  irregular  strings,  swelling  out 

into  patches  and  bands,  which  sometimes  at- 
tained a  thickness  of  over  12  inches.  These 

larger  lumps,  however,  did  not  persist  very 

far,  but  only  continued  a  short  distance  be- 
fore being  replaced  by  others.  The  mineral- 
ized band  was  at  least  4  ft.  thick,  perhaps 

much  more,  and  I  can  express  no  opinion  as 

to  its  lateral  continuations,  which  may  be  con- 
siderable. I  have  no  views  to  oflfer  as  to  the 

origin  of  the  ores.  All  the  work  was  done  by 
hammer  and  chisel,  and  the  broken  ore  was 
carried  to  the  surface  in  baskets.  The  richer 

pieces  were  picked  out  and  the  remainder 
roughly  crushed  and  panned  in  closely  woven 
bamboo  baskets  to  separate  the  gangue.  There 
was  a  great  waste  of  the  finer  disseminated 

ore  by  these  methods  ;  indeed  it  was  surpris- 
ing how  much  material  was  rejected.  The 

waste  heaps  must  contain  large  quantities  of 
mineral,  which  could  be  easily  recovered  by 
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means  of  a  simple  concentrating  plant.  Most 
of  the  orpiment  is  exported  to  Burma,  though 
a  little,  with  the  realgar,  is  kept  for  local  sale. 

Gold. — Gold  dust  has  always  been  an  ex- 
port from  Yunnan,  and  quills  of  it  may  be  pur- 

chased to-day  about  the  frontier  towns  of 
Burma.  There  is  a  gold-beating  industry  in 
Ta-li  Fu,  and  Yunnanese  gold  leaf  doubtless 
gilded  many  of  the  old  Burmese  pagodas.  Yet 

these  facts,  coupled  with   Marco  Polo's  story 

operation  about  1850,  all  of  which  seem  to 
have  been  alluvial  workings.  Joubert,  in  1867, 
stated  that  all  the  rivers  of  Yunnan  carry  gold, 
a  statement  which  must  not  be  taken  too  liter- 

ally. His  account  of  Ta-lang  T'ing  gold  mines 
appears  to  be  the  only  one  ever  published.  At 
the  base  of  and  on  the  flanks  of  a  mountain 

toward  the  north  of  the  city,  a  very  folded  and 
fractured  reddish  sandstone  is  found  overlain 

by  slightly  crystalline  and  compact  limestone, 

I 

Workings  in  a  High-Level  Gold-Bearing  Bench  Deposit  near  A-Lu-Shih. 

of  the  gold  currency  of  the  western  dominions 
of  the  great  Khan,  and  the  custom  of  its  in- 

habitants in  covering  their  teeth  with  thin 

plates  of  gold,  "  which  are  fitted  with  great 
nicety  to  the  shape  of  the  teeth  and  remain  on 

them  continually,"  do  not  warrant  the  exag- 
gerated notions  of  some  writers  regarding  the 

auriferous  riches  of  Yunnan.  As  far  as  I 

could  gather  there  is  only  one  lode-gold  mine 
in  the  province,  and  most  of  the  production, 
whatever  its  total  amount  may  be,  comes  from 
a  multitude  of  small  placer  workings  operated 
spasmodically  by  the  poorer  inhabitants  of  the 
land  along  the  banks  of  the  greater  rivers.  The 
early  Chinese  writers  mention  four  mines  in 

traversed  by  serpentine  dykes,  crossed  by  nu- 
merous narrow  quartz  veins.  These  have 

been  opened  up  by  very  numerous  shallow 
workings  over  a  distance  of  four  kilometres. 
Both  gold  and  silver  are  irregularly  dispersed 
in  the  serpentine  in  the  form  of  fine  lamellae 
and  grains  ;  they  are  found  in  a  regular  man- 

ner only  in  the  interstices  of  the  quartz  veins 
or  other  rocks  which  traverse  or  border  the 
serpentine.  After  crushing  to  powder,  the  ores 
are  concentrated  in  pans  and  rockers,  and  the 
residue  is  treated  with  mercury  to  separate 
the  gold  contents.  Leclere  seems  to  have 

been  much  impressed  with  the  gold  -  bear- 
ing deposits   of  Yunnan,  especially  with  the 
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gravel  benches  and  conglomerates  of  the  Yun- 
nanese  course  of  the  Yang-tze,  which  is  known 

as  the  Kin-cha-chiang  or  "  River  of  Golden 
Sands."  According  to  Deprat,  gold  mines  are 
numerous  in  the  zone  of  the  north  and  south 

folds  of  Ssu-ch'uanese  Tibet,  and  the  tributar- 
ies of  the  Yang-tze,  such  as  the  Ya-lung,  com- 
ing from  this  region,  carry  gold  into  the  parent 

river  where  it  is  found  in  the  recent  terraces 
or  in  the  actual  bed. 

It  is  beyond  question  that  the  sands  of  the 
present  river  beds  and  of  the  raised  terraces 
in  the  upper  courses  of  the  Salweeh,  Mekong, 
and  Yang-tze  carry  gold.  Every  traveller  who 
has  been  in  those  parts  of  Yunnan  has  com- 

mented on  the  fact.  Among  others.  Dr.  Lo- 
gan Jack,  Major  Davies,  and  the  Swedish 

missionary  Amundsen  may  be  mentioned. 
Both  the  latter  believe  that  the  Mi-li  country 
is  rich  in  gold.  This  region  is  situated  in  and 

about  the  junction  of  the  Li-tang  with  the  Ya- 
lung.  The  State  seems  to  be  entirely  Tibetan, 
and  Mi-li  itself,  which  is  only  about  20  miles 
beyond  the  Yunnan  border,  near  the  second 
bend  of  the  Yangtze,  is  described  as  practi- 

cally nothing  but  a  big  monastery.  The  ama- 
teur opinions  of  Amundsen  and  Davies  have 

been  confirmed  by  specialists  like  INIr,  H.  W. 

L.  Way,  who  wrote  in  The  Mining  Maga- 

zine in  July,  1916,  as  follows:  "From  the Chien  Chang  valley  through  which  flows  the 
An  Ning  river  on  the  east,  to  the  Tibetan 
frontier  on  the  west,  and  from  Ta-chienlu  on 
the  north  to  the  Kin-sha  (Yangtze)  on  the 
south,  there  is  a  stretch  of  country  that  is  with- 

out doubt  richer  in  mineral  wealth  than  any 

other  part  of  China,  and  one  of  the  most  highly 
mineralized  spots  in  the  whole  world.  This  is 
a  region  of  great  disturbance  geoloRicaily,  and 
it  is  full  of  lodes  and  veins  carrying  gold  and 
metallic  ores.  The  streams  and  rivers  con- 

tain many  deposits  of  alluvial  gold.  Evidences 
of  mining  activity  are  seen  on  all  sides,  and 
mule  trains  are  seen  carrying  copper  matte 
and  metal,  lead  bullion,  iron,  and  other  metals. 
The  lodes  are  worked  in  a  primitive  way  in  the 
oxidized  zones  by  the  aboriginal  tribes  under 
the  supervision  of  Chinamen.  The  sulphides 

are  left  behind  as  too  refractory."  Mr.  Way 
then  describes  the  Maha  gold  mine  and  gives 
a  long  list  of  known  mineral  occurrences.  It 
is  only  40  or  50  miles  as  the  crow  flies  from 
Maha  to  Kulu,  where  Davies  was  treated 
with  suspicion,  as  the  lamas  thought  that  he 
had  come  to  dig  for  gold.  It  is  a  much  shorter 

distance  to  the  borders  of  "Huang  La -ma 
Tifang,"  as  the  Chinese  call  Mi-li.  There  are 
strong  reasons  for  thinking  that  the  geological 

structure  is  much  the  same  across  the  whole 

region,  and  the  fact  that  the  western  part  of  it 
is  inhabited  by  a  more  or  less  independent 
race,  unfriendly  to  the  Chinese,  may  well  have 

prevented  its  mineral  resources  from  becom- 
ing better  known. 

Native  placer  workings  are  carried  on  all 
along  the  Yunnan  course  of  the  Yangtze.  I 
have  seen  them  myself  around  Chin-chiang- 
kai,  and  from  Ma-chang  to  the  junction  of  the 
Ya-lung  with  the  Yang-tze.  At  the  former 
place,  which  is  three  stages  to  the  north  east 
of  Ta-li  Fu,  the  gravels  in  the  present  river 
bed  were  being  washed  by  tribes-people  in  the 
employment  of  the  local  Chinese.  Further 
down  stream  the  auriferous  ground  was  won 

from  shallow  drifts  into  the  high  -  level  allu- 
vium. Around  Hsin-kai,  the  river  terraces  are 

pierced  in  many  places  by  these  old  excava- 
tions. 

Near  A-lu-shih,  a  small  town  20  miles  north 
of  Shunning  Fu,  gold  washing  was  being 
actively  carried  on  in  a  raised  terrace  deposit 
of  a  small  tributary  of  the  Yang-pi  Ho,  itself 
an  affluent  of  the  Mekong.  The  gold  obtained 

was  coarse  and  did  not  appear  to  have  travel- 
led far.  It  was  probably  derived  from  veins 

traversing  the  old  slates  of  the  vicmity.  The 
deposit  was  not  a  large  one,  but  interesting  as 
showing  another  type  distinct  from  the  bigger 
ones  in  the  rivers  of  northern  Yunnan. 

Future  of  Gold  Mining.  —  Regarding 
the  future  possibilities  of  alluvial  or  lode-gold 
mining  in  Yunnan  or  about  its  borders,  all  that 
can  be  said  is  that  deposits  exist  which  deserve 

careful  testing.  The  Yang-tze,  Mekong,  Sal- 
ween,  Shwe-li,  and  their  tributaries  all  carry 
gold.  In  this  way  they  do  not  differ  from  the 

Irrawaddy  and  its  branches,  which  may  be  re- 
garded as  members  of  the  same  group  of 

rivers,  as  far  as  their  upper  reaches  go.  The 
Irrawaddy  is  the  only  one  of  the  group  in 
which  long  and  careful  tests  have  been  made. 
Three  gold  dredges  worked  for  years  on  this 
river  above  Myitkyina,  and  in  1918  ceased 
operations,  which  apparently  could  not  be 
carried  on  profitably.  Whether  the  alluvial 
deposits  of  the  other  rivers  are  richer  or  not  is 
unknown.  The  Chinese  are  the  most  frugal 
race  in  the  world  and  too  many  earlier  writers 
have  been  led  to  dream  of  El  Dorados,  be- 

cause they  have  seen  a  group  of  men  eking 
out  a  miserable  existence  on  lean  gold  depos- 

its which  no  one  else  would  touch.  However, 

ric  her  deposits  may  occur,  but  they  will  have 
to  he  sought  for  and  investigated. 

The  most  promising  region  for  the  occur- 
rence of  lode  gold  appears  to  me  to  be  in  the 
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basins  of  the  Ya  lung  and  its  tributary  the  Li- 

tang  in  Ssu-ch'uan. 
Lignite. — Lake  basins  filled  with  lacus- 

trine and  fluvio-lacustrine  deposits  of  late  Plio- 
cene and  Recent  ages  abound  throughout  Yun- 
nan. To  these  deposits  I  have  given  the  name 

"  Nan  Tien  Series."  Bands  of  lignite  often  oc- cur in  them  and  are  sometimes  mined  for  local 

purposes.  The  lignites  are  similar  in  composi- 
tion and  origin  to  those  which  occur  in  the 

basins  filled  with  Tertiary  silts  in  various  parts 
of  the  Northern  Shan  States  of  Burma.  One  of 

these  Shan  coalfields  is  nowbeing  opened  up'by 
the  Burma  Corporation.  1  have  not  seen  any 
seams  in  Yunnan  which  approach  the  Shan 
ones  in  thickness  or  regularity. 

The  following  assays  illustrate  the  similar- 
ity in  composition  of  these  brown  coals  : 

Mois-  Volatile  Fixed 
Locality.          ture.  Matter.  Carbon.  Ash.         Remarks. 

Nan  Tien,  Wes-      %  %  %          % 

tern  Yunnan-    1586  3+00  20"33  29'81  Mean  of  2  assays. 
Eastern  Yunnan    19'94  34'39  2772  17'95      ,,     ,,     7    ,, North     Shan 

States     -        -    16"55  3662  35'11  1172      ,,     ,,  18     ,, 

True  Coals. — The  earlier  French  writers 
established  the  existence  of  coal  seams  of  Tri- 
assic  and  Middle  Carboniferous  age.  The  for- 

mer occur  mainly  in  the  south-east  of  the  pro- 
vince, and  are  of  Upper  and  Lower  Triassic 

age  respectively,  though  there  is  one  important 
field  in  Central  Yunnan  which  probably  stret- 

ches from  the  vicinity  of  Yunnan  Hsien  north- 
ward into  the  Yang-tze  valley.  In  both  regions 

it  is  mined  and  burnt  by  the  local  inhabitants. 
The  Triassic  coal  of  the  Yang-tze  valley  is  of 
excellent  quality  ;  low  in  ash  and  moisture,  it 
has  a  high  calorific  value,  burns  with  a  brilliant 
flame,  and  yields  a  coke  of  very  good  appear- 

ance. I  have  examined  also  most  of  the  impor- 
tant coal-bearing  localities  of  the  Middle  Car- 

boniferous in  eastern  Yunnan.  They  yield  a 
semi-bituminous  coal  which  cokes  well, and  the 
best  seams  are  probably  preferable  for  steam- 
raising  purposes  to  the  Triassic  coals. 

Yunnan  coal  has  a  future  before  it  inthelocal 
market  for  metallurgical  operations,  domestic 
purposes,  industrial  uses,  and  as  a  fuel  for  the 
railways.  I  do  not  think  that  it  will  ever  obtain 
a  large  market  beyond  the  frontiers,  owing  to 
the  land-locked  position  of  the  province,  form- 

ing as  it  does  the  western  hinterland  of  Conti- 
nental China,  and  also  to  the  hold  which  Japa- 

nese, Indian,  Australian, and  African  coals  have 
in  the  markets  of  the  Far  East  in  normal  times. 

Iron.  —  Iron  ores  are  well  distributed 
throughout  Yunnan,  and  while  none  of  the  de- 

posits appear  to  be  extensive,  or  in  any  way 
comparable  with,  say,  those  of  the  crystalline 
rocks  of  the  Indian  Peninsula,  yet  iron-smelt- 
6—4 

ing  is  a  settled  industry,  and  all  the  large  centres 
of  population  have  their  somewhat  small  needs 
of  cast  iron,  wrought  iron,  and  steel  supplied 
from  works  in  the  same  regions.  Again,  where 
any  unusual  demand  has  arisen,  as  in  the  case  of 
cast-iron  pans  for  the  brine-boiling  on  the  salt 
fields,  there  is  generally  an  ironstone  mine, 
blast-furnace,  and  foundry  not  far  away. 

Yung-ch'ang  Fu  has  its  mines  at  P'ing-tai  in 
theTa-tien-pa  valley,  two  stages  to  the  east  of 
the  city.  Tengyiieh  is  supplied  from  theTien- 

t'aungkuan,  a  district  which  lies  to  the  north. 
Yunnan  Fu,  the  capital,  has  its  requirements 
met  from  the  Yi-men  Hsien  area  ;  the  cities  of 
the  south-east  from  the  Hsi-o  Hsien  neigh- 

bourhood, and  so  on. 

The  hemispherical  cast-iron  pans  of  Yunnan 
are  much  appreciated  by  the  Chinese  every- 

where, and  may  be  found  in  all  the  bazaars  of 
Upper  Burma;  while  the  thousands  of  mules 
engaged  in  carrying  the  trans-frontier  trade  are 
always  shod  with  Yunnan-madeshoesandnails, 
and  every  caravan  carries  a  large  stock  of  these 
excellent  articles. 

From  Teng-yiieh  to  Ying-pan-kai,thecentre 

of  the  iron  industry  of  Tien-t'aung-kuan,  is  a 
three  days'  journey.  The  stages  are  at  Ma- 
chan-kai,  14  miles;  Ku-tung-kai, 23  miles;  and 
Ying-pan-kai,  34  miles.  The  mines  are  situat- 

ed at  the  head  of  a  small  valley  aboui^4  miles 
from  the  village,  which  has  an  elevation  of 

6,000  ft.  above  sea-level.  A  fine-grained  gran- 
ite crops  out  in  the  vicinity,  but  geological  ob- 

servations were  made  difficult  by  a  thick  soil 
cap.  There  were  a  number  of  workings  de- 

scending into  a  large  mass  of  brown  hematite. 
I  traced  the  outcrop  on  the  surface  for  60  ft. 
without  seeing  its  limits.  It  strikes  a  few  de- 

grees east  of  north  and  is  from  10  to  15  ft.  wide. 
The  ore  was  carried  down  to  Ying-pan-kai, 
where  there  were  threefurnaces,or  to  Ma-li-pa, 
three  miles  further  north,  where  there  were  five. 
The  furnace  was  of  massive  stone  work,  the 
back  and  sides  forming  a  rough  semi-circle. 
It  was  lined  with  a  refractory  white  clay.  It 

diff"eredessentiallyfrom  the  high  blast-furnaces 
used  for  smelting  iron  ores  in  other  parts  of 
Yunnan,  as  it  was  only  7  or  8  ft.  high  at  the 
back.  The  blast  was  let  in  by  a  tuyere  which 
entered  the  lower  portion  of  the  back  wall. 
The  blower,  7  or  8  ft.  long  and  li  ft.  in  di- 

ameter, was  worked  by  a  water  turbine.  The 
tapping  hole  was  also  used  as  the  slag  outlet 
until  the  hearth  filled  with  molten  metal.  In 

front  of  the  furnace  a  stone-paved  incline  slop- 
ed down  to  a  tank  filled  with  water,  used  for 

quenching  the  hot  material  at  the  end  of  the 
blow.     Three  rectangular  holes  in  the  upper 
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part  served  as  places  where  long  iron  rods 
could  be  introduced  to  preventclogging.  Char- 

coal and  ore  were  added  from  time  to  time  dur- 
ing the  24  hours  which  the  smelting  operation 

took.  Two  grades  of  material  were  produced, 
the  first  in  the  form  of  flat  cakes  of  pig  iron, 

and  the  second  made  up  of  the  finely-divided 
iron  mixed  with  a  good  deal  of  charcoal.  The 

latter  wasworked  up  in  forges  into  horse-shoes, 
nails,  ploughshares,  etc.  The  cakes  of  pig  iron 
were  used  to  make  cast-iron  pans.  The  fur- 

nace used  for  melting  the  metal  was  a  small, 
round-bottomed,  tilting  blast-furnace  about  4 
or  5  ft.  high,  made  of  thick  clay  work,  and 
strongly  bound  with  iron  bands.  The  molten 
metal  v%^as  tapped  into  a  ladle,  and  then  poured 

Himalaya  for  the  supply  of  power  to  corn  mills. 
The  ores  of  this  region  are  rather  soft  hematites 
derived  from  ferruginous  horizons  in  the  Red 
Beds  series. 

The  P'ing-tai  mines  and  smelters  lie  two 

stages  to  the  east  of  Yung-ch'ang  Fu.  Theores are  obtained  from  horizons  in  the  Palaeozoic 
limestones  of  the  vicinity,  and  are  treated  in 
high  blast-furnaces  of  an  untapering  type.  The 
cast  iron  is  worked  up  into  bars  of  wrought  iron 
for  general  smithy  purposes,  and  there  is  also  a 
foundry  for  casting  iron  pans. 

■In  the  Yuan-mou  Hsien  district,  I  heard  of 

a  mine  at  Yi-na-ch'ang,  5  miles  from  Lung-kai, 
a  village  on  the  main  road  between  Ma-kai  and Ma-an-shan. 

Mould  Shed  of  an  Ikon  Foundry. 
iXote  the  piston  of  the  cylindrical  bloicer. ' 

into  the  moulds.  The  iron  pans  produced  in 
this  way  were  of  beautiful  workmanship  and 
varied  in  diameter  from  10  to  30  inches. 

Iron  is  smelted  from  ores  obtained  at  several 

places  in  the  vicinity  of  Sha-ch'iao,  a  small  vil- 
lage four  miles  to  the  north-west  of  Chen-nan 

Chou.  At  Ye-cho-ho  I  examined  a  blast-fur- 
nace 25  ft.  high,  and  6  or  7  ft.  across  at  its  wid- 

est portion,  narrowing  to  3  ft.  at  the  hearth  and 
top.  It  was  built  of  heavy  stonework  enclosed 
in  beams  held  together  by  cross-pieces,  and 
was  lined  with  clay.  The  tuyere  was  cut  from 
a  block  of  hard  sandstone.  The  blast  was  pro- 

duced by  the  usual  cylindrical  blower  worked 
by  a  turbine,  on  the  principle  of  the  vertical 
axled   water  wheels  commonly   used    in   the 

There  is  an  iron-stone  mine  at  Lao-pe-ya, 

one  stage  from  Tting-ch'uan  Chou.  Cast  iron 
is  made  on  the  spot  and  turned  into  pans  for 

use  in  the  brine- boiling  centres  around  Yun- 
lung  Chou. 

Hui  li  Chou  is  supplied  with  iron  from  I- 
lang  Ho,  two  stages  west  of  the  city,  and  also 
from  a  mine  and  smelter  at  Lao-ping-wan. 

Near  T'iehch'ang,  a  village  4  or  5  miles  to 
the  north-east  of  Yung-p'ing  Hsien,  I  found 
old  iron  slag  heaps,  but  could  obtain  no  in- 

formation as  to  when  they  were  made. 
Iron  ores  are  mined  and  cast-iron  pans  made 

at  Lu-tzu,  two  stages  north-east  of  Lu-feng 
Hsien.  These  pans  are  used  in  the  salt-fields 
around  Lan-ching. 
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Hematite  ores  occur  in  bands  in  the  Kao- 

liang slates  between  Mo-so-ying  and  Yi-men 
Hsien,  and  it  is  said  that  there  is  a  large  mine 

at  Yang-hsing-ch'uan,  a  village  on  this  route. 
If  Chinese  evidence  may  be  relied  upon,  one 

of  the  more  important  iron-producing  regions 
of  Yunnan  is  located  around  Hsi-shan-kai, 
which  lies  one  stage  north-west  of  Ta-tsang- 
kai,  a  large  village  near  the  head  of  the  Meng- 

hua  T'ing  valley,  and  about  half-way  between 
that  city  and  Ta-li  Fu.  I  was  informed  that 
the  mines  work  all  the  year  round,  that  they 

Japanese,  and  Indian  manufactures  in  the  Far 
East,  and  perhaps  with  European  and  Ameri- 

can products  landed  on  the  coasts  there.  That 

a  modern  blast-furnace  plant  can  be  success- 
fully operated  in  China  is  of  course  perfectly 

well  known,  but  a  situation  such  as  the  Han- 
kow works  enjoy  does  not  exist  in  Yunnan.  At 

the  same  time  there  is  very  considerable  room 
for  improvement  in  the  local  industry,  but  I 
am  persuaded  that  this  is  a  matter  which  may 
well  be  left  to  the  small  Chinese  capitalist. 
Future  progress  in  the  way  of  systematic  min. 

High  Blast-Furnace  for  Iron  Ores,  Yung-Ch'ang  Fu. 

find  employment  for  between  300  and  400  men, 
and  that  they  supply  the  cities  of  Meng-hua 

T'ing,  Tali  Fu,  and  Li-chiang  Fu  with  the metal. 

There  are  no  iron  ore  deposits  in  Yunnan 
that  I  am  aware  of  at  all  comparable  in  extent 
with  those  of  the  old  crystalline  rocks  of  India 
or  Indo-China,  and  as  the  local  demand  is  a 
small  one,  and  not  likely  to  increase  very 
greatly,  a  large  iron  business  would  have  to 
depend  for  its  success  on  trans- frontier  trade. 
The  geographical  position  of  Yunnan  would 
make  freight  charges  so  high  that  even  with 
railway  transport  available  in  all  directions  of 
outlet  the  local  products  would  find  it  next  to 
impossible  to  compete  with  French,  Chinese, 

ing,  more  profitable  utilization  of  the  ores,  and 
the  closer  association  of  the  smelters  with  the 
coalfields  of  the  province,  if  they  come  at  all, 
will  probably  come  through  him. 

Salt. — The  salt-producing  beds  of  Yunnan 
occur  toward  the  base  of  the  Red  Beds  series 
of  PermoTriassic  age.  This  series  covers  a 
great  expanse  of  country,  and  the  chief  salt- 
manufacturing  centres  are  situated  in  places 
where  the  lower  horizons  have  been  favourably 
exposed.  The  following  prefectures  all  con- 

tain districts  from  which  salt  is  obtained,  and 
are  arranged  in  order  of  relative  importance  : 

(1)  Chu-hs'uing  Fu.  Production  22,100 
tons  per  annum  from  the  districts  of  T'ing- 
yuan  Hsien,  Yao-chou,  and  Kuang-tung  Hsien ; 
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supplies  the  areas  around  the  capital  and  towns 

as  far  south  as  K'ai-hua  Fu  and  Meng-tzu 
Hsien,  with  an  estimated  population  of  five  and 
a  half  millions. 

(2)  Pu-erh  Fu.  Production  6,500  tons  per 

annum  from  the  districts  of  Chen-yuan  T'ing, 
Wei-yuan  T'ing,  and  Pu-erh  Fu  itself;  sup- 

plies the  south  and  south-western  part  of  the 
province,  both  Chinese  and  aboriginal,  esti- 

mated at  one  million  six  hundred  thousand. 

(3)  Ta-li  Fu.  Production  3,600  tons  per 
annum  from  the  district  of  Yun  lung  Chou  ; 

supplies  the  towns  of  theTa-li  Fu,  Yung-ch'ang 
Fu,  and  Shun-ning  Fu  prefectures,  estimated 
at  nine  hundred  thousand. 

(4)  Li-chiang  Fu.  Production  1,400  tons 

per  annum  from  the  district  of  Ho-ch'ing 
Chou;  supplies  the  north-western  corner  of 
the  province,  estimated  at  three  hundred  and 

seventy-five  thousand. 

(5)  Ch'eng-chiang  Fu.  Production  1,300 
tons  per  annum,  from  the  district  of  Ching- 

tung  T'ing  ;  supplies  the  surrounding  country, 
estimated  population  three  hundred  and  fifty 
thousand. 

(6)  Yunnan  Fu.  Production  600  tons  per 
annum,  from  the  district  of  An  ning  Chou; 
supplies  certain  areas  to  the  south,  including 

Chiangch'uan  Hsien  and  Hsin  hsing  Chou, 
which  have  an  estimated  population  of  one 
hundred  and  fifty  thousand. 

(7)  Ch'u-ching  Fu.  Production  400  tons 
per  annum,  from  the  Wu-t'ing  Chou  district ; 
supplies  the  country  around  this  town,  with  an 
estimated  population  of  one  hundred  thousand. 

This  grouping  follows  more  or  less  approxi- 
mately the  one  adopted  by  the  provincial  salt 

administration.  A  broader  classification  based 

on  geological  and  geographical  grounds  is  the 
following : 

(1)  The  salt  fields  of  north-western  Yunnan, 
including  those  of  the  Ta-li  Fu  and  Li-chiang 
Fu  prefectures. 

(2)  The  salt  fields  of  Central  Yunnan,  in- 

cluding those  of  the  Chu-hs'uing  Fu,  Yunnan 
Fu,  and  Ch'u-ching  Fu  prefectures. 

(3)  The  salt  fields  of  south-western  Yunnan, 
including  those  of  the  Pu-erh  Fu  and  Cheng- 
chiang  Fu  prefectures.  The  fields  of  the 

Ching-tung  district  are  about  midway  between 

thoseof  Wei-yuan  T'ing  and  Ting-yuan  Hsien, 
but  they  are  really  an  isolated  portion  of  the 
south-western  field. 

It  will  be  noted  that  all  the  salt- producing 
districts  are  east  of  the  Mekong  river.  The 
total  retail  value  of  the  36,000  short  tons  of 
salt  produced  per  annum  in  Yunnan  I  calcu- 

late to  be  about  ̂ ^288,000,  and  the  total  annual 

revenue  derived  by  the  Government  at  the  time 
of  my  travels  in  the  country  about  ̂ 170,500. 
It  will  be  observed  that  the  36,000  tons  of  salt 
is  consumed  by  a  population  of  9  millions,  but 
it  has  been  stated  already  that  the  population 
of  Yunnan  is  about  11  millions.  The  question 

may  be  asked,  where  do  the  remaining  2  mil- 
lions obtain  their  salt  supplies  from  ?  In  this 

connection  it  may  be  mentioned  that  the  north- 

eastern districts  are  supplied  from  Ssu-ch'uan, 
that  there  are  brine  wells  at  Ya-ka-lo,  a  town 
5  miles  outside  the  Yunnan  border  in  the  ex- 

treme north-western  corner  of  the  province, 
and  that  there  is  a  certain  amount  of  illicit 
manufacture  and  contraband  trade  in  salt  in 

other  regions.  Salt  is  also  made  from  brine  at 
Yen-chmg  and  Yen -tang  in  the  Yen -yuan 

Hsien  district  of  Ssu-ch'uan.  These  places  are 
within  short  distances  of  the  northern  border 

of  Yunnan  in  the  Yung-pei  T'ing  district. 
Salt  intheTing-yuan  Hsien  District. 

— The  salt- producing  localities  in  rhis  district 
are  Lan-ching,  Hei-ching,  and  Hou  ching.  At 
the  former  the  salt  is  made  entirely  from  the 

brine  of  five  underground  wells.  A  steep  in- 
cline isdriven  down  into  the  salt-bearing  strata, 

terminating  at  the  bottom  in  a  well  60  or  80  ft. 
deep  with  a  diameter  of  5  or  6  ft.  The  salt  is 
dissolved  out  by  the  water  in  the  rocks,  and, 
percolating  into  the  well,  is  raised  in  a  carrier 
of  untanned  buffalo  skin  worked  on  a  primitive 

windlass,  manipulated  by  four  men.  On  reach- 
ing the  top  the  liquid  is  emptied  into  a  small 

tank  excavated  out  of  the  rock.  From  here  it 

is  pumped  to  the  surface  as  required.  The 
pumps  are  made  of  hollow  bamboos,  from  4  to 
6  in.  in  diameter,  and  from  8  to  10  ft.  long,  fit- 

ted with  a  piston  made  from  a  stick  with  a  T- 
piece  handle,  to  the  other  end  of  which  a  loose- 

ly-fitting plunger  of  skin  packed  with  straw  is 
attached.  This  is  inserted  inside  the  bamboo, 

which  is  open  at  both  ends,  and  has  one  end 
dipping  into  the  brine  tank.  A  man  sitting 
astride  fills  the  bamboo  with  brine  by  means  of 
a  hand  baler  and  then  quickly  works  the  handle 
up  and  down  ;  the  brine  is  sucked  up  and  flows 
out  at  the  upper  open  end  into  a  small  pool 
built  at  the  side  of  the  incline.  From  this  pool 

another  pump  of  the  same  kind  lifts  it  a  little 
higher,  and  the  operation  is  repeated  until  the 
surface  is  reached.  The  brine  now  flows  by 

gravitation  in  open  wooden  boxes  to  the  stor- 
age tanks,  which  are  generally  sunk  in  the 

ground  near  the  evaporating  sheds.  It  is  ladled 
out  as  required  and  carried  in  wooden  pails  to 
the  sheds.  These  usually  contain  four  fur- 

naces, each  fitted  with  20  or  30  hemispherical 
iron  pans  varying  from  2  to  4  ft.  in  diameter. 
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They  are  supported  on  iron  bars  covered  with 
brickwork.  The  entire  top  of  the  furnace  is 
filled  in  with  brickwork  up  to  the  level  of  the 
tops  of  the  pans.  The  brine  is  systematically 
treated  ;  going  first  into  a  large  central  pan,  it 
is  heated,  and  then  filtered,  while  hot,  through 
cloth  into  a  second  pan.  As  it  becomes  more 
concentrated,  it  is  transferred  again  and  again, 
until  solid  cakes  of  salt  are  formed.  When  the 
furnace,  which  is  heated  with  brushwood,  is 
cool,  the  salt  is  taken  from  the  pans,  cleaned, 
and  weighed.  At  intervals  of  a  month  or  so  the 
brick  and  clay  work  of  the  furnace  is  replaced, 
the  old  material  broken  up  and  leached  with 
water  to  extract  the  salt  which  it  contains. 

Hei-ching  is  about  6  miles  to  the  north-east 
of  Lan-ching  and  the  small  town  is  built  around 
its  eight  brine  wells.  Most  of  these  are  under- 

ground, similar  to  those  in  Lan-ching,  though 
there  are  others  which  are  open  to  the  surface. 

The  brine  is  won  and  treated  by  methods  iden- 
tical with  those  just  described.  Hou-ching  is 

12  miles  to  the  south-east  of  Hei-ching,  and  it 
possesses  several  brine  wells  of  the  same  type, 
and  in  addition  three  mines  from  which  rock 

salt  is  won.  The  salt  occurs  in  patches  and 
strings  in  a  hard  red  sandstone  of  considerable 
but  unknown  thickness,  only  about  20  ft.  of  it 
being  mined.  The  sandstone  is  attacked  in  a 
methodical  manner  by  driving  large  galleries 
into  it,  only  sufficiently  large  pillars  being  left 
to  support  the  roof.  The  rock  containing  the 
salt  is  smashed  up  and  then  leached  with  water, 
the  brine  being  boiled  down  in  the  usual  way. 

Some  of  the  furnaces  in  Hou-ching  are  much 
larger  than  those  in  the  other  places,  and  are 
built  to  take  over  40  small  pans.  The  salt  from 
all  the  localities  is  taken  to  the  Government 

stores  after  being  cleaned  and  weighed.  It  is 
there  officially  stamped  with  red  paint,  which, 
covering  practically  the  whole  surface  of  the 

mass,  would  show  at  once  any  attempt  at  pilfer- 

ing by  breaking  off"  small  pieces. Salt  in  the  Yunlung  Chou  District. 

— -AH  the  salt  which  this  district  produces  is 
made  from  well  brine.  There  are  no  saltmines. 

The  wells  are  located  as  follows:  Pao-fung- 
ching,  in  the  city  itself  ;  Shih-menching,Tien- 
erh-ching,Ta  ching,  and  Shang-ching,  in  a  val- 

ley six  miles  north  of  the  town  ;  Lo-ten-ching, 
Lu-ching,  and  Shwun-tan-ching  in  the  unsur- 
veyed  area  to  the  north  of  Yun-lung  Chou.  At 
some  of  these  places  the  brine  is  not  evaporated 
to  complete  dryness,  but  the  salt  is  removed 
from  the  pan  while  it  is  still  wet,  and  firmly 

press'ed  into  small  cylindrical  moulds,  so  that 
instead  of  the  large  masses  made  onotherfields, 
which  form  a  heavy  load  for  a  man,  the  salt 

comes  on  the  market  in  theshape  of  small  cylin- 
ders, each  of  about  3  lb.  in  weight. 

Salt  in  the  Wei  Yuan  T'ing  District. 
— The  geology  of  this  salt  field  is  much  the 
same  as  the  others,  the  mineral  coming  from  a 
lowhorizon  of  the  Red  Beds  series.  At  Hsiang- 
yen-ching  there  are  two  salt  mines  and  two 
underground  brine  wells  of  the  usual  type  with 

bamboo  pumps.  The  boiling-down  process  is 
identical  with  that  of  the  other  fields.  If  any- 

thing, conditions  are  dirtier  and  more  insani- 
tary than  elsewhere.  The  furnace  houses  are 

the  homes  of  large  families,  and  the  gutters 
carrying  the  brine  run  along  the  village  streets 

alongside  the  sewers.  Hoti-tang  has  two  salt 
mines  which  were  opened  about  1899.  There 
are  several  other  salt  mines  and  brine  wells  in 

this  region,  but  I  did  not  succeed  in  obtaining 
a  list  of  them. 

Salt  in  the  Pu-erh  Fu  District. — 
There  are  several  salt-producing  centres  in  this 
district,  but  I  only  visited  one  at  Mo-hei.  It  is 
probably  the  largest  in  this  part  of  Yunnan. 
Rock  salt  is  mined  and  brine  is  obtained  from 
wells.  There  are  28  evaporating  sheds,  and 
each  furnace  carries  24  pans  in  6  rows  of  4 each. 
About  300  miners  and  coolies  are  employed. 

The  Brine  Wells  of  An-ning  Chou.— 
This  place  is  a  small  town  one  day  to  the  west 

of  the  capital.  Around  it  there  is  a  consider- 
able development  of  massive  red  sandstones 

and  other  rocks  similar  to  those  of  the  more  im- 
portant saliferous  localities.  The  brine  is  very 

weak,  and  before  being  boiled  down  is  concen- 
trated in  the  following  manner.  It  is  led  away 

in  long  open  channels  to  shallow  pools  which 
expose  as  much  of  the  liquid  as  possible  and  so 
favour  evaporation.  Beds  of  dried  earth  are 
arranged  near  these  pools,  and  are  periodically 
drenched  with  the  salt  liquors,  which  are  baled 
out  and  thrown  over  them.  Aided  by  the  sun 
and  the  wind,  the  water  evaporates,  and  the 
operation  is  repeated  until  the  earth  will  take 
up  no  more  salt.  It  is  then  leached  with  water 
in  tanks,  and  the  dirty  solution  so  obtained  is 
filtered  through  beds  of  charcoal,  ashes,  and 
sand,  yielding  a  clear  brine  of  much  greater 
density  than  the  original  fluid  from  the  wells. 
This  is  boiled  down  in  the  usual  manner. 

Future  of  Salt  Manufacture. — One 
of  the  most  serious  expenses  of  the  industry  is 
the  cost  of  transportation  from  the  manufac- 

turing centres  to  the  area  of  distribution,  which 
is  at  present  carried  on  by  coolies  or  pack 
mules.  The  introduction  of  railways  into  the 
province  will  considerably  reduce  this.  The 
output  of  salt  in  Yunnan  appears  to  be  slowly 
declining,  a  state  of  affairs  readily  understood 
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when  it  is  remembered  that  there  are  no  work- 
ings which  reach  the  deeper-seated  deposits, 

and  that  the  shallow  wells  have  been  worked 
so  actively  and  continuously  by  the  Chinese  as 
to  be  now  in  a  condition  verging  on  exhaustion. 
Everywhere  in  the  province  the  same  story  is 
told,  a  story  of  the  former  prosperity  and  the 

present  depression  of  the  salt-producing  cen- 
tres. The  output  could  be  greatly  increased  by 

the  introduction  of  simple  machinery,  especially 

for  pumping  and  quick  transmission  of  the 
brine.  I  also  believe  that  drilling  would  pro- 

bably reveal  the  existence  of  salt-bearing  hor- 
izons of  the  Upper  Permian  in  places  at  pres- 

ent unknown  to  the  Chinese,  where  they  are 
lying  buried  under  considerable  thicknesses  of 
later  Mesozoic  strata.  Salt  is  every  where  under 
the  strictest  official  control  and  is  taxedatevery 

stage,  in  its  manufacture,  purchase,  at  the  vats, 
transport,  sale  at  the  depot,  and  sale  to  the 
people.  The  importation  of  salt  from  Burma 
into  Yunnan  is  prohibited  by  the  Burma-China 
Convention  of  1894-1897. 

Mercury.  —  Cinnabar  probably  occurs  in 
Yunnan  ;  several  specimens  were  shown  to  me 
at  various  places,  though  some  of  them  may 
have  come  from  the  well-known  mines  in  the 

neighbouring  province  of  Kuei-chou.  At  Yun- 
lung  Chou  I  heard  of  a  cinnabar  mine  three 

or  four  days'  journey  away  to  the  north,  but  I 
was  not  able  to  prove  the  accuracy  of  the  in- 

formation. According  to  Rocher,  several  cin- 
nabar deposits  were  worked  in  the  Ta-li  Fu 

prefecture  before  the  rebellion.  He  describes 

the  roasting  of  the  ores  and  the  method  adop- 
ted to  condense  the  mercury  vapours. 

Antimony. — Stibnite  occurs  in  the  Kai- 

hua  prefecture  and  also  about  Kwang-nan  Fu 
on  the  borders  of  Kwang-si.  From  time  to 
time  a  few  hundreds  of  tons  of  antimony  regu- 
lus  are  exported  from  these  places  through  the 
Meng-tzu  customs. 

Marble.  —  Ta-li  Fu  marble  is  famous 
throughout  China  and  is  used  for  decorative 

purposes.  The  quarries  are  on  the  high  moun- 
tain wall  a  few  miles  to  the  north-north-west 

of  the  city.  A  crystalline  marble  crops  out  in 
them.  It  is  a  fine-grained  variety  with  irregu- 

lar lines  and  spots  of  dark  micas  and  amphi- 
boles  in  a  white  background,  which  produce 
fantastic  effects  and  are  much  appreciated  by 
the  cultured  Chinese.  Large  quantities  of  the 
stone  are  still  available,  but  the  industry  is 
controlled  by  the  dealers  rather  than  by  the 

quarry  owners  or  polishers.  The  stone  is  pre- 
pared locally,  and  is  often  stained  artificially 

and  then  covered  with  a  coating  of  wax  to  hide 
the  deception  and  emphasize  the  colour  design. 

Semi  -  PRECIOUS  Stones.  —  The  jadeite 
which  is  worked  up  in  Teng-yiieh  comes  en- 

tirely from  the  mines  of  the  Mogaung  sub- 
division of  the  Myitkyina  district  in  Burma. 

The  best  qualities  are  said  to  be  exported  di- 
rect in  the  rough  to  Canton  and  only  the  sec- 

ond-grade stone  is  sent  to  Yunnan.  Never- 
theless, jade-cutting  and  polishing  is  a  staple 

trade  in  Teng-yiieh  where  every  street  has  a 

lapidary's  shop  and  lathe.  Dealing  in  this 
mineral  is  very  speculative,  as  the  valuable 
apple  green  shades  are  often  not  visible  on  the 
outside  of  the  boulders. 

Amber  ornaments  are  common.  Most  of 

the  specimens  I  have  examined  bore  the  char- 
acteristicfiuorescenceof  the  Burmese  material. 

Turquoise  ornaments  are  always  worn  by 
the  Yunnanese  Tibetans,  but  the  stone  is  not 
of  local  origin. 

Conclusion.  —  Longer  accounts  of  the 
mineral  deposits  described  in  this  paper  may 
be  obtained  from  Vol.  xlvii,  Pt.  I,  Memoirs  of 
the  Geological  Survey  of  India. 

Mr.  E.  A.  Cappelen  Smith.— The  Mining 

and  Metallurgical  Society  of  America's  gold 
medal  for  the  year  1920  was  presented  to  Mr. 

E.  A.  Cappelen  Smith  for  distinguished  ser- 
vice in  the  art  of  hydrometallurgy  at  a  dinner 

held  in  New  York  on  October  10.     Speeches 
were  made  by  Dr.  Arthur  L.  Walker  and  Mr. 
Harry  F.  Guggenheim.     Dr.  Walker  told  of 
the  coming  of  Mr.  Smith  to  America  from  Nor- 

way, his  native  country  ;   his  wanderings,  fol- 
lowing his  profession  as  a  metallurgist,  to  Ana- 

conda and  other  parts  of  the  West :  then  finally 

back  to  the  East  Coast;  how  he  built  up  arepu- 

tation  as  a  progressive  and  courageous  metal- 
lurgist, which  finally  led  to  his  being  selected  to 

solve  the  treatment  problems  of  the  great  Chu- 
quicamata  ore-body,  in  Chile.     Mr.  Guggen- 

heim sketched  the  history  of  the  ore  deposit  at 

Chuquicamata,  telling  how  it  had  been  known 
for  hundreds  of  years ;  how  it  had  first  been 
worked  by  the  Incas  and,  after  the  conquest, by 

the  Spaniards  ;  how  the  rich  ores  had  been  ex- 
hausted, and  though  the  colour  of  the  rock  pro- 

claimed to  every  comer  "  Here  is  copper,"  it  a- 
wai ted  the  touch  of  adventurous  science  to  trans- 

form thedesertinto  the  abode  of  industry.  This 
had  been  accomplished  by  the  scientific  staff  of 

M.  Guggenheim's  Sons,  and  in  this  work  the 
solution  of  the  metallurgical  problem  by  Cap- 

pelen Smith  was  one  of  the  most  important 
features.    As  the  result, plants  capable  of  treat- 

ing 10,000  tons  of  ore  a  day,  from  an  ore  re- 
serve that  would  last  over  ahundred  years,  have 

been  constructed. 



GALLOWAY'S  PORTABLE  MINING  MAGNETOMETER. 
Particulars  are  here  given  of  an  instrument,  called  the  Magnetic  Reflector, 

invented  by  T.  Lindsay  Galloway. 

THE  weekly  reports  showing  the  mean 

magnetic  declination  for  each  two-hour 
interval,  as  recorded  at  Kew  Observatory, 

have  now  been  issued  for  nearly  three  years. 
To  the  engineer  or  surveyor  these  reports  have 
an  educative  value  in  familiarizing  him  with 
the  daily  and  hourly  changes  in  the  direction  of 

the  magnetic  meridian,  a  subject  little  under- 
stood before,  except  in  purely  scientific  circles. 

It  is  now  well  known  that  in  each  period  of  24 
hours  the  direction  of  the  meridian  undergoes 

a  complete  cycle  of  changes,  generally  of  regu- 
lar recurrence,  but  subject  to  sudden  distur- 

bances. The  ordinary  magnetic  needle  is  not 
sufficiently  sensitive  to  respond  to  all  those 
ceaseless  fluctuations,  and,  to  the  casual  ob- 

server, most  of  them  are  hardly  perceptible  ; 

but  we  know  that  they  may  be  of  sufficient  im- 
portance to  cause  very  grave  errors  when  not 

taken  into  account  in  fixing  the  orientation  of 
a  survey  or  plan  by  means  of  the  magnetic 
meridian.  The  instruments  in  use  in  magnetic 
observatories  are  too  delicate  and  also  too  ex- 

pensive to  be  suitable  for  the  requirements  of 
the  practical  surveyor,  but  Mr.  T.  Lindsay 

Galloway  has  invented  a  portable  mining  mag- 
netometer which  cannot  be  deranged  by  any 

ordinary  handling  and  which  responds  accu- 
rately to  all  the  changes  in  the  direction  of  the 

magnetic  meridian.  This  instrument  has  been 
designed  specially  for  the  use  of  engineers  and 

surveyors,  and  it  is  manufactured  by  the  old- 
established  firm  of  instrument  makers,  Messrs. 
T.  Cooke&Sons,  Ltd.,  of  York.  Mr. Galloway 
described  his  system  in  papers  read  before  the 
Institution  of  Mining  Engineers,  which  were 
quotedinthe  MAGAZINE  forOctober,  1918, and 
October,  1920.  We  are  now  able  to  give  a  de- 

tailed illustrated  account  of  the  instrument. 

Externally,  the  instrument  consists  of  an  ob- 
long box  of  circular  section.  In  the  interior  a 

suspension  is  fixed  consisting  of  a  fibre  of  un- 
spun  silk.  One  end  of  the  fibre  is  attached  to 
the  stem  of  aflat  mirror,carryingabar  magnet. 
The  other  end  is  attached  to  the  stem  of  a  pen- 

dant, of  exactly  the  same  weight  as  the  com- 
bined weight  of  the  mirror  and  magnet.  The 

stems  of  the  mirror  and  pendant,  with  the  fibre 

outstretched  between  them,  are  held  in  posi- 
tion, when  the  instrument  is  not  in  use,  by 

clamps,  which  can  be  operated  from  outside  the 
box.     Suitably- placed  windows  are  provided 

at  each  end  of  the  box, through  which  themirror 
and  pendant  can  be  observed. 

In  using  the  instrument,  the  box  is  first  set 
up  on  end,  with  its  axis  vertical,  that  end  in 
which  the  mirror  is  situated  being  uppermost 

and  the  pendant  below.  The  pendant  is  un- 
damped and  allowed  to  turn  freely  until  it 

comes  to  rest,  so  that  all  twist  in  the  fibre  may 
be  removed.  It  is  then  clamped  and  the  box 
inverted,  so  that  the  pendant  is  uppermost  and 
the  mirror  below.  The  mirror  is  now  undamp- 

ed and  would  begin  to  oscillate,  probably 
through  a  large  angle,  by  the  influence  of  the 

earth's  magnetism  upon  the  attached  magnet. 
But  its  movements  are  restricted  by  a  pair  of 
stops  which  prevent  it  from  swinging  through 
more  than  a  very  small  fraction  of  a  revolution. 
The  box  itself  must  nowbeturned,if  necessary, 
about  its  vertical  axis,  until  the  mirror  is  seen 
to  oscillate  freely  within  the  restricted  limits 
allowed  by  the  stops.  When  it  comes  to  rest 
the  axis  of  the  magnet  will  be  in  the  plane  of 
the  magnetic  meridian. 

The  details  of  the  instrument  are  shown  in 

the  illustrations  on  the  next  page.  Fig.  1  is  a 
general  view  reproduced  from  a  photograph, 
Fig.  2  is  a  front  sectional  view,  and  Fig.  3  is  a 
side  sectional  view,  with  cross  sections  showing 
the  clamps.  P  is  the  pendant,  f  f  the  silk  fibre, 
M  the  mirror,  with  the  bar  magnet,  b,  attached. 

The  stem  of  the  pendant,  as  shown  in  the  cross- 

section  through  AA^,  is  secured  between  two 
bars,  one  of  which  is  fixed  and  the  other  is  part 
of  a  movable  stirrup,  which  can  be  made  to 
travel  horizontally  in  either  direction  by  turn- 

ing a  milled  head.  The  surfaces  of  contact  be- 
tween which  the  stem  of  the  pendant  is  held 

are  straight,  parallel  to  each  other,  and  per- 
pendicular to  the  direction  of  motion  of  the 

stirrup,  so  that  when  the  latter  comes  into  con- 
tact with  the  stem  of  the  pendant,  in  the  act  of 

clamping,  there  is  no  tendency  to  produce  rota- 
tion. The  mirror  is  secured  by  a  clamp  similar 

in  general  design,  but  the  stem  is  provided  with 
flanges  above  and  below  the  clamp,  to  prevent 
end  travel,  and  the  stem  is  so  shaped  as  to  fit 
into  a  notch  in  the  clamp  as  shown  on  the  cross- 

section  BB^,  so  that  the  mirror  may  be  always 
retained  in  approximately  the  same  position  in 

the  box. 
This  instrument,  which  has  been  named  a 

Magnetic  Reflector,  is  intended  to  be  used  in 
343 
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conjunction  with  a  theodolite  to  determine  the  -  the  telescope,  which  of  course  will  bring  the 
direction  of  the  magnetic  meridian  accurately  o  line  of  vision  exactly  perpendicular  to  the  face 
at  any  given  time.  Assuming  that  it  has  been 
set  up  on  its  tripod,  and  that  the  mirror,  after 
having  been  released,  has  come  to  rest  in  the_ 

of  the  mirror.  It  is  not  difficult  to  find  approx- 
imately the  spot  at  which  the  theodolite  should 

be  set  up,  by  holding  any  white  object  (or  a 
plane  of  the  meridian,  the  problem  is  to  deter-  C<lamp,  if  working  underground)  and  looking  for 

Fig.  2. 
Fig.  3. 

mine  its  direction  by  means  of  the  theodolite. 
Two  methods  of  doing  this  have  been  described 
by  the  inventor.  According  to  the  simpler 
method,  the  theodolite  is  set  up  directly  in 
frontof  the  Reflector.  Aplumb  lineissuspend- 
ed  below  the  centre  of  the  theodolite,  and  its  re- 

flected image,  seen  m  the  mirror,  is  brought 
into  exact  coincidence  with  the  cross  wires  in 

its  reflection  in  the  mirror.  A  little  shifting  of 
the  theodolite  afterward,  and  adjustment  by 
the  tangent  screws,  is  sufficient  to  bring  the 
image  of  the  plumb-line  and  the  cross  wires 
into  exact  coincidence,  which  is  all  the  more 

easily  accomplished  if  the  theodolite  has  a  cen- 
tering device.  With  regard  to  the  distance  re- 
quired between  thetheodolite  and  the  Reflector, 
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it  is  quite  possible  to  obtain  sharp  definition  at 
5  or  6  ft.,  as  the  rays  of  Hght  from  the  plumb- 
Hne  require  to  travel  double  the  intervening 
distance,  namely,  from  the  plumb-line  to  the 
mirror  and  back  to  the  eye  of  the  observer. 
To  obtain  the  direction  of  the  meridian  it  is 

only  necessary  now  to  turn  the  theodolite 
round  through  90  degrees. 

Another  method  of  finding  the  meridian 
when  the  theodolite  used  has  little  or  no  cen- 

tering motion,  or  when  unable  to  rig  up  the 
theodolite  directly  opposite  the  magnetic  Re- 

flector, is  to  proceed  as  follows  :  Place  the  Re- 
flector on  one  of  the  tripods,  adjust  it  by  the 

levelling-screws,  set  free  the  mirror,  and  allow 
it  to  swing  until  it  comes  to  rest  in  the  plane 
of  the  meridian.  Place  the  other  two  tripods, 

each  having  a  plumb-line  suspended  from  its 
centre,  at  convenient  distances  in  front  of  the 
Reflector ;  not  directly  in  front,  however,  but 
somewhat  to  each  side,  and  far  enough  apart 
to  admit  of  distinct  focussing  when  a  sight  is 
taken  from  one  to  the  other.  Place  the  theo- 

dolite on  either  of  the  tripods  and  cause  the 

other  to  be  moved,  if  necessary,  until  the  im- 
age of  its  plumb-line  can  be  seen  reflected  in 

the  mirror.  The  following  observations  are 
now  to  be  made,  and  at  each  observation  the 
cross-wires  in  the  telescope  must  be  brought 
into  exact  coincidence  with  the  image  of  the 

plumb-line,  whether  viewed  direct  or  reflected, 
as  the  case  may  be. 

Referring  to  Fig.  4,  A,  B,  C,  represent  the 

tripods,  B  being  the  one  which  carries  the  Re- 
flector. Place  the  theodolite  at  A,  turn  the  zero 

toward  B,  clamp  the  axis,  and  turn  the  instru- 
ment through  the  angle  BAG;  clamp  the  ver- 

nier, unclamp  the  axis,  and  remove  to  C  ;  turn 
the  instrument  toward  A.  The  zero  will  now  lie 

in  the  direction  CD,  parallel  but  opposite  to  the 

original  direction  AB.  Clamp  the  axis,  un- 
clamp the  vernier,  and  turn  the  instrument  to- 
ward B.  The  angle  now  recorded  on  the 

horizontal  circle  is  to  be  noted.  It  is  evidently 
the  angle  DCB.  If  the  instrument  be  turned 

back  through  half  this  angle,  the  centre-line  of 
the  telescope  will  be  parallel  to  the  face  of  the 

mirror,  and  therefore  in  the  plane  of  the  mag- 
netic meridian.  The  graduation  of  the  theo- 

dolite has  been  assumed  to  be  in  clockwise 

direction.  If  otherwise,  the  order  of  proce- 
dure is  to  be  reversed.  The  process,  it  will  be 

seen,  is  extremely  simple,  and  geometrically 
exact.  Having  determined  the  magnetic  me- 

ridian, the  surveyor  may  proceed  with  the  re- 
mainder of  the  survey  in  the  usual  manner, 

and  can  check  the  meridian  line  at  any  other 
suitable  point  by  repeating  the  same  process. 

What  is  generally  required,  however,  by  the 
practical  surveyor,  is  not  the  actual  direction 
of  the  magnetic  meridian,  which,  as  we  know, 
is  continually  changing,  but  the  relative  direc- 

tion of  two  lines,  one  of  which  is  usually  above 
ground  and  the  other  below  ground,  upon  which 
the  correct  orientation  of  two  plans  or  surveys 
depends.  We  know  that,  notwithstanding  the 
constant  alteration  of  the  direction  of  the  mer- 

idian, it  returns,  except  when  there  is  a  mag- 
netic storm,  day  after  day  to  nearly  the  same 

position  at  the  same  hour.  Therefore  by  mak- 
ing a  series  of  observations  on  successive  days 

at  corresponding  hours,  a  very  accurate  deter- 
mination of  the  relative  bearings  of  two  base 

lines  may  be  made.  A  still  more  accurate 
method  is  to  make  a  series  of  simultaneous  ob- 

servations at  the  two  bases, as  described  by  Mr. 
Galloway  in  his  recent  paper  read  before  the 
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Institution  of  Mining  Engineers,  at  Manches- 
ter, on  September  15,  1920.  [See  the  Maga- 

zine for  October  last] .  In  this  case  the 
eflfect  of  the  ordinary  diurnal  variation  of  the 

earth's  magnetism  is  entirelyeliminated.  Dur- 
ing a  violent  magnetic  storm  earth  currents 

might,  of  course,  cause  disturbances,  but  this 
is  at  present  rather  an  obscure  subject,  which 

requires  further  investigation.  In  the  mean- 
time the  careful  surveyor  should  avoid  mag- 
netic storms. 

In  order  to  check  the  oscillations  of  the 

mirror  quickly  it  is  convenient  to  use  a  per- 
manent magnet.  The  observer  standing  in 

front  of  the  Reflector  should  watch  the  edge 
of  the  mirror  approaching  him  in  its  swing, 
and  at  the  correct  moment  should  present  the 
same  pole  of  the  magnetized  bar  in  his  hand 
to  that  of  the  end  of  the  needle  (at  the  back 
of  the  mirror)  nearest  to  him,  thereby  repelling 

and  quickly  checking  the  oscillation  of  the  latter. 



THE   EXAMINATION   OF   MILL  FLOW-SHEETS. 
By   R.   T.   HANCOCK,   Assoc.Inst.M.M. 

The  author  discusses  the  efficiencies  of  machines  used  in  tin-dressing,  basing  his 
arguments  on  figures  obtained  at  East  Pool. 

THE  publication  of  the  East  Pool  flow-  hand  products  totalling  25  tons  are  daily  re- 
sheet,  with  tonnages  and  assays  attached  ceived  from  the  calciner  and  incorporated  in 
to  some  of  the  processes,  in  Professor  the  flow,  again  an  impossibility. 

S.  J.  Trascott's  supplementary  paper,  read  be-  The  figures  for  the  Wilfley  tables  published 
fore  the  Institution  of  Mining  and  Metallurgy,  in  the  MAGAZINE  show  both  tonnage  and  assay 

on  "Slime  Treatment  on  Cornish  Frames,"  figures  for  all  products,  the  taihngs  to  rejection 
and  a  similar  flow-sheet  of  the  same  mill  in  being  stated  at  4  lb.  Sn  per  ton,  but  the  figures 
The  Mining  Magazine  of  December,  1917,  do  not  tie  up,  and  5001b.  of  metal  daily  vanishes 
enables  an  analysis  of  the  performance  of  the  altogether. 
diflferent  machines  to  be  attempted.  On  the  figures  given  and  derived  from  Trus- 

The  practical  difficulties  of  obtaining  accu-  cott's  diagram  the  performance  of  the  sands 
rate  figures  are  very  great,  and  anything  like  section,  consisting  of  Wilfleys,  the  tube-mill 
a  complete  tie-up  is  not  to  be  expected.     The  and  classifier  circuit,  Frue  vanners,  and  the  flat 
best  that  can  be  hoped  for  are  figures  repre-  frames  of  No.  2  slimes  plant,  is  as  follows  : 
sentative  of  average  performances.    The  effici-  Intake. 
ency  of  a  process  performed  on  a  given  ma-  p™™                       Tons         Lb.       Total  Tm 

1            •                          111              J                    1  P^"^  Ton             Lb. 
chme  IS  so  completely  dependent  on  the  tracta-  Classifier           173  26  4,498 
bility  of  the  feed,  that  if  comparative  figures  Calciner    10  28  280 

for  similar  machines  and  processes  were  ob-  ^      ,                 ~~~T          ̂ .  .        ̂ TZTr. ,  ,     r  1  rr  i.     1      *.  u         i-u  Total               183  26  1  4,778 tamable  from  different  plants,  where  the  ores 

and  general    lines  of  treatment  differed,  the  ^^                        utgo. 
figures  could  not  be  taken  as  establishing  a  Calciner     lO         269  2,688 

superiority  of  the  practice  in  one  mill  over  Calciner     5         291  1,456 
.1  Round     Frames           10-4         12                 125 

anoiner.                          ,  ,.  ,      ,  r                  c         j  Slimes  Section...           15  7           7                110 Examinmg  the  published  figures  referred  to  Waste           1419  2'8  388 
above,  it  soon  becomes  evident  that  they  are    
not  in  themselves  very  reliable,  but  as  the  only  4,778 
ones  in  existence  they  are  at  least  a  step  to-  The  total  recovery  in  the  shape  of  a  product 

wards  the  systematic  examination  of  Cornish  ready  for  calcining  is  therefore  86"7°4,  the  con- 
milling   practice,   and   if  rigorously  accurate  centration  8'2%,  and  the  efficiency  of  the  sec- 
figures  were  insisted  on,  the  probability  is  that  tion  78"5%. 
no  data  would  ever  appear.  Taking  the  performance  of  the  Wilfleys  by 

As  given  by  Truscott,  the  treatment  in  the  themselves  : 
sands  section  of  the  East  Pool  mill  consists  of  Feed       173  tons  averaging  26  lb.  per  ton 

the  separation  of  the  sands  from  the  slimes  by  Concentrate       10  tons  averaging  12%  (to  calciner) 
,          .      ̂     ,         a       ■     c        ̂      r  i-u       t  Tailings  (including  middlings  sent  to  tube-mill  and 

a  smgle  spigot  classifier  m  front  of  the  stamps,  vanners)  averaging  11  lb. 
their  treatment  on  Wilfley  tables  with  the  pro-  Recovery      600% duction  of  a  concentrate  sent  to  the  calciner,  a  Concentration           58% 
tailing  sent  to  waste,  and  a  middling  sent  to  Enrichment          1035 

Frue  vanners  \ia  a  tube-mill  and  classifier  cir-  Efficiency          54  2% 

cuit,  being  joined  en  route  by  a  product  from  The  figures  for  the  vanners  by  themselves, 
the  calciner.  which  are  fed  from  the  classifier  in  circuit  with 

Tonnages  and  assays  are  not  given  for  all  the  tube-mills  treating  the  Wilfley  middling 

the  products,  but  sufficient  are  given  to  enable  and  calciner  product,  as  well  as  the  sandier 

the  missing  ones  to  be  calculated,  and  in  order  portion  (re-ground)  of  their  own  tailings,  are 
to  tie  up  it  is  required  that  the  sand  tailing  re-  as  follows  : 
jected  by  the  Wilfley  should  have  an  assay  of  Feed      averaging  25  lb. 

2-8  lb.  Sn  per  ton  only.      h  is  hardly  possible  Concentrate       5  tons  averaging  13  /o 
,     ,  ,         ,.  .-'...  ■'    "  Tailing       averaging  8  lb. that  such  a  ligure  is  attained  in  practice.  700°' 

A  further  examination  of  the  whole  flow-  ConcentJa'tion'".".'.".'.'.'.'.".:.:.".".':.'.'.".'."      6  0% sheet  shows  that  a  total  of  Jl  tons  per  day  is  Enrichment         11  65 
given  as  sent  to  the  calciner,  while  on  the  other  Efficiency         640% 

346 
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The  slimes  from  the  classifier  in  front  of 

the  stamps  are  treated  on  flat  frames  as  fol- 
lows : 

Feed. ..57  tons  averaging  23  lb. 
Concentrate. ..averaging  28  1b.  (to  Round  Frame) 
Tailing     averaging  15  lb.  (to  Taylor  Table) 

Recovery    750% 
Concentration       615% 
Enrichment        122 

Efficiency       13-5% 
The  round  frames  taking  these  concentrates 

operate  as  follow  : 
Feed    averaging  28  lb. 
Concentrate  (to  dead  buddle)  averaging  60  lb. 
Tailing   (to  round  frames)  averaging  20  lb. 

Recovery    42-8% Concentration        200% 
Enrichment    214 
Efficiency        228.% 

These  concentrates  are  treated  in  the  dead 
buddle  as  follows  : 

Feed    averaging  60  lb. 
Concentrate     (to  calciner)  averaging  6% 
Tailing     (to  frames)  averaging  30  lb. 

Recovery    641% 
Concentration        287% 
Enrichment    224 

Efficiency        35-4% 
So  that  the  combined  result  of  the  three  fore- 

going processes  carried  out  in  obtaining  from 
the  overflow  of  the  battery  classifier  a  concen- 

trate fit  for  calcining,  is  as  follows  : 

Recovery       20'5% 
Concentration             35% 

Enrichment           5'85 
Efficiency          170% 

The  combined  assay  of  the  tailings,  which 
are  further  treated  on  tables  and  frames,  is 

18'91b.  per  ton. 
The  classified  tailings  of  the  Frue  vanners 

of  the  sands  section  are  treated  on  flat  frames 
as  follows : 

Feed          averaging  9  lb. 
Concentrate    averaging  12  lb. 
Tailing       averaging  71b. 

Recovery    53'3% 
Concentration    40  0 % 
Enrichment        1'33 
Efficiency       133% 

These  concentrates  are  re-treated  on  round 
frames  as  follows : 

Feed      averaging  12  lb. 
Concentrate         averaging  30  lb. 
Tailing        averaging  71b. 

Recovery    54  5% 
Concentration        2r8% 
Enrichment        25 
Efficiency       327% 

The  combined  effect  of  these  two  stages  in 
producing  a  30  lb.  concentrate  from  the  vanner 
tailings  is  as  follows : 

Recovery    29' 1% 
Concentration        8'7% Enrich  men  t    333 

Efficiency        20*4% 
The  above  flat  frame  concentrate  was  the 

subject  of  experiment  by  Truscott  on  a  labora- 
tory flat  frame,  and  was  treated  with  efficiencies 

up  to  50%  and  over.  The  inaterial  used  by  him 
(East  Pool  No.  l)  had  an  original  assay  of  2%, 
and  possibly  differed  in  other  respects. 

The  tailings  from  the  flat  frames  are  shown 
in  the  flow-sheet  as  treated  on  Taylor  tables, 
but  no  figures  are  given  by  which  the  perform- 

ance of  these  can  be  gauged.  The  issue  of  the 

Magazine  already  mentioned  contains  a  de- 
scription of  runs  on  this  table  from  which  the 

following  figures  can  be  calculated. 
Test  Cone.  Midd.  Tail. 
No.  %  %  % 

1.  Recovery        514  94  393 
Concentration    ...  150  150  700 

Efficiency       36'4  -5-6  -30  7 2.  Recovery    490  18  5  32  5 
Concentration    ...  160  200  640 

Efficiency       330  -1-5  -315 
3.  Recovery    55-6  119  325 

Concentration    ...  17"5  17'5  650 

Efficiency       38'1  -56  -325 
Under  the  conditions  of  the  tests,  then,  these 

tables  operated  with  an  average  efficiency  of 

35'8%,  which  may  be  compared  with  the  effici- 
ency of  32'7%  obtained  on  the  ordinary  round 

frametreating  theconcentrateof  theflatframes, 
whereas  the  Taylor  tables  operate  on  their 
tailing.  No  comparison  of  the  merits  of  the 
two  tables  can  be  made,  but  an  impression  is 
left  favourable  to  the  Taylor  table. 

The  material  sent  to  the  Taylor  tables  in  the 

flow- sheet  was  tried  by  Truscott  on  a  labora- 
tory flat  frame  (East  Pool  No.  2)  with  effici- 

ences  up  to  25%. 
The  efficiency  of  the  whole  mill  up  to  the 

calcination  stage  calculated  from  the  flow-sheet 
given  by  Truscott,  and  incorporating  the  cal- 

ciner products  returned  to  the  flow,  is  as  fol- 
lows : 

Recovery       722% 
Concentration         79% 

Efficiency          64'3% 
The  mill  tailings  to  this  stage  consisted  as  to 

14r9  tons  of  sand  tailing  at  2'8  lb.,  and  93"1 
tons  of  slime  tailing  at  15'0  lb.  per  ton. 

A  few  figures  relating  to  the  results  obtained 
in  the  treatment  of  the  calciner  products  can 

be  got  from  the  data  published  in  the  MAGA- 
ZINE. The  spigot  product  of  the  classifier 

taking  the  calcined  slime  is  treated  on  James 
sand  tables  at  an  efficiency  of  50%.  The  over- 

flow of  this  classifier  is  treated  on  James 
slime  tables,  the  tailings  of  which  are  treated 
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on   a  round   frame  at   an    efficiency   of    15%. 
The  calcined  coarse  product  is  huddled  in  No. 
1  huddle,  the  head  of  which  is  treated  in  No. 
2  huddle  at  an  efficiency  of  about  34%. 

An  examination  of  a  flow-sheet  in  the  fore- 
going way  serves  to  bring  into  prominence  the 

low  efficiency  at  which  many  of  the  stages  are 
conducted. 

NEWS  LETTERS. 
KALGOORLIE. 

October  5. 

Hampton  Plains. — After  the  boom  on  the 
new  Hampton  Plains,  St.  Ives,  and  Mt.  Mon- 

ger fields,  the  usual  collapse  has  hit  those  who 
wanted  to  make  money  quickly.  Many  of 
these  bought  shares  in  new  companies  which 
were  floated  on  properties  which  had  not  even 
a  lode,  much  less  a  payable  one.  The  result 

has  been  that  as  most  of  these  were  no-liability 
companies,  the  shareholders  ceased  paying  up 
calls,  and  the  wild-cats  are  dying  rapidly. 
Those  companies  that  are  developing  their 
lodes,  and  meeting  with  more  or  less  encourag- 

ing assay-values,  are  able  to  keep  going.  The 
Celebration  company  is  concentrating  all  its 
energies  on  sinking  the  main  shaft,  which  is 
now  down  198  ft.,  and  as  soon  as  the  connec- 

tion is  made  with  the  193  ft.  level,  and  the 
pumps  are  ready,  it  will  be  pushed  on  to  300  ft. 
to  test  the  lode  in  the  sulphide  zone.  Complete 
winding  and  compressing  plants,  the  latter 
driven  by  a  suction  gas  engine,  are  being  erec- 

ted, and  the  results  of  the  next  few  months' 
work  will  be  watched  with  very  keen  interest. 
What  is  believed  to  be  a  continuation  of  the 

Celebration  lode  has  been  cut,  carrying  encour- 
aging prospects,  in  the  Hampton  Properties 

reserve  lease  No.  81,  which  is  south  of  the 
Mutoroo,  but  the  strike  brings  it  to  the  west  of 
the  Mutoroo  line  of  lode.  The  Mutoroo  com- 

pany, which  has  been  reporting  high-grade  ore 
for  some  months  past  and  crushed  310  tons 
for  a  return  of  47  dwt.  of  gold  per  ton  to  con- 

firm these  assay-values,  has  been  reported  upon 
by  Mr.  de  Jersey  Grut,  of  Kalgoorlie,  very  ad- 

versely. He  points  out  that  the  high-grade  ore 
occurs  in  two  flat  pipes,  15  or  20  ft.  in  length, 
and  that  there  is  no  continuous  run  of  good  ore 
away  from  these  pipes.  He  further  says  that 

"  the  shafts  have  been  turned  on  the  underlay, and  the  winze  below  the  bottom  level  is  not 

only  following  the  dip  of  the  ore-body,  but  has 
also  been  turned  to  follow  down  on  the  pitch  of 
therichshoot.  While  admitting  that  themerits 
of  this  form  of  development  are  debatable,  it  is 
one  that  in  an  excited  market  may  lead  to  a 

misunderstanding  of  the  true  position  of  the 
mine,  unless  particular  care  is  taken  to  inform 
the  shareholders  of  the  methods  that  are  being 

adopted."  This  shows  how  in  a  boom  period 
bad  mining  practice  is  carried  on  in  order  to 
keep  the  market  value  of  the  shares  high, 
which  eventually  leaves  an  opening  for  a  bear 
raid  when  the  actual  position  becomes  known. 
Curiouslyenough,on  thesamedate  as  theabove 
report  was  published,  the  Kalgoorlie  Miner 

stated  that  the  position  of  the  Lass  o'  Gowrie 
appears  to  be  enveloped  in  mystery.  Follow- 

ing upon  a  series  of  highly  favourable  reports, 
the  directors  obtained  an  independent  report, 
and,  although  this  has  never  been  published, 
its  nature  is  indicated  by  the  fact  that  the  scrip 
suddenly  fell  50%  on  the  market.  Local  share- 

holders feel  that  the  report  should  have  been 
made  public  immediately.  This  mine,  which 
is  at  Mt.  Monger,  was  referred  to  in  my  last 
letter  as  having  been  floated  into  a  company 

with  a  large  capitalization  without  a  report  hav- 
ing been  made  on  it  by  any  accredited  mining 

engineer.  The  representative  of  one  of  Lon- 

don's leading  financial  papers,  who  is  a  remark- 
ably sound  mining  journalist,  was  given  a  very 

hostile  reception  at  Kalgoorlie  when  he  warned 
the  public  to  be  cautious  about  this  and  other 
mines  in  the  vicinity.  Now  the  same  public 
wishes  it  had  taken  the  advice  of  a  man  who 

was  game  enough  to  preach  prudence  during  a 
boom . 

The  one  mine  at  Mt.  Monger  which  has,  as 

far  as  development  work  shows,  carried  con- 
sistently good  ore  values  is  the  Mt.  Monger 

Proprietary.  The  extension  of  this  ore-body 
has  been  cut  in  the  Great  Hope  mine  120  ft. 
farther  north  at  the  100  ft.  level,  where  it  main- 

tains its  high  grade. 
On  Hampton  Areas  Block  48  the  White 

Hope  lode  where  cut  in  the  cross-cuts  at  the 
100  ft.  level  from  the  No.  2  and  3  shafts  was 
narrow  and  of  lower  grade  than  at  40  ft.,  and 
with  shorter  shoots  of  ore  than  was  anticipated. 
However,  on  driving  north,  ore  of  better  grade 
has  been  cut,  and  the  lode  in  No.  1  shaft,  which 
is  the  most  northern,  is  improving  on  sinking 
to  the  100  ft.  level,  where  in  the  cross-cut  13  ft. 
of  ore  has  been  exposed  worth  14  dwt.  per  ton. 

The  development  of  this  property  ismuch  slow- 
er and  more  expensive  than  the  Celebration, as 

it  is  in  hard  sulphide  ore  (amphibolized  quartz- 
dolerite)  from  the  surface,  whereas  the  former 
was  in  oxidized  ore  to  a  depth  of  nearly  two 
hundred  feet. 

The  Golden  Hope,  which  lies  between  the 
above  two  mines,  is  the  third  properly  on  the 
field  on  which  a  settled  policy  of  development 
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work  is  not  only  warranted  but  is  being  carried 
out.  A  main  shaft  is  being  sunk  to  a  depth  of 
100  ft.  to  develop  the  sulphide  lode,  which  is 
more  like  the  Kalgoorlie  ore-bodies  than  either 
of  the  other  mines  at  Hampton  Plains.  The 
evidence  so  far  as  this  field  is  concerned  seems 

to  point  to  the  greater  similarity  of  the  ore- 
bodies  to  those  at  the  north  end  of  Kalgoorlie 
rather  than  to  those  on  the  Golden  Mile.  Fur- 

ther evidence  at  depth  is  still  required  before 
any  definite  statements  can  be  made  on  this 
question.  The  field  is  now  connected  with 

Boulder  by  means  of  the  Firewood  Company's 
railway  line,  so  that  trial  lots  of  ore  can  be  sent 
to  Boulder  for  treatment.  At  St.  Ives,  a  field 
southeast  from  Hampton  Plains  and  across 
Lake  Lefroy,  rich  patches  of  ore  containing 
several  hundredounces  of  gold  have  been  found 
as  contactdeposits,and  on  the  parentmine,  Ives 
Reward,  at  a  depth  of  60  ft.  the  lode  is  reported 
to  be  worth  an  ounce  to  the  ton  over  20  ft.  in 
width.  Further  development  by  driving  on 
the  lode  is  needed  to  see  the  length  of  the 

shoots  of  ore.  Mr,  de  Courcy  Clarke,  Assis- 
tant Government  Geologist,  is  at  present  mak- 

ing an  examination  of  this  field, and  as  the  pres- 
ent Minister  for  Mines  believes  in  publishing 

interim  reports  on  the  work  of  the  survey  (un- 
fortunately now  reduced  to  three  geologists  and 

one  draughtsman)  the  speculating  public  will 
have  something  more  definite  to  go  upon.  On 
my  brief  examination  of  the  St.  Ives  field  some 
monthsago,  I  found  similar  rock  characteristics 
to  the  Golden  Ridge  line  of  lode,  which  is  some 
seven  miles  south-east  from  Boulder,  where 
the  enrichments  occur  at  the  intersection  of 
the  cross  reefs  with  the  main  series  of  quartz, 
quartzite,and  jasper  lodes.  Some  eleven  miles 
further  south  there  are  long  shear  zones  of 
quartz  porphyry  striking  north  and  south,  and 
here  again  cross  veins  of  quartz  cause  enrich- 

ments inthefoliated  quartz-porphyry, butnoth- 
ing  of  permanent  value  has  been  found.  Quite 
a  lot  of  prospecting  work  is  being  carried  out 
around  Widgiemoultha,  where  the  lodes  con- 

sist of  hornblende  schist  in  which  occur  quartz 
veins  running  with  the  schist,  and  in  these  the 
gold  occurs  often  in  rich  patches  but  of  no  great 
extent. 

Income  Tax. — The  assessors  of  the  Feder- 
al Income  Tax  Department  have  had  many 

little  jokes  of  their  own,  but  in  cases  where  the 
recipients  are  in  a  position  to  act  together  and 
fight  the  matter  the  Department  generally 
modifies  their  demands.  When,  however,  it  is 
the  poor  unfortunate  prospector  who  perhaps 
after  25  years  living  the  hardest  of  lives  with 
the  fewest  of  comforts,  finds  and  sells  a  mine 

say  for  ̂ 6,000,  the  Department  calmly  an- 
nounces that  It  wants  33%  tax  on  this.  Now, 

however,  one  of  these  men  has  refused  to  see 
the  little  joke  and  intends  to  fight  the  matter. 

If  a  farmer  buys  his  holding  for  ̂ 1,000,  and 
after  ten  years  he  sells  it  again  for  ̂ 10,000,  he 
has  not  to  pay  any  income  tax,  because  it  is  an 

appreciation  of  his  capital.  The  prospector's 
capital  is  his  labour  and  knowledge  and  experi- 

ence gained  thereby,  which  with  a  bit  of  luck 

gains  him  the  /^6,000  when  he  sells  his  mine, 
but  he  is  called  upon  to  pay  /"2,000.  The  Kal- goorlie Miner,  which  has  always  fought  for 

the  prospector's  interests,  has  secured  the  pro- 
mised assistance  of  the  State  Minister  for 

Mines  (Mr.  J.  Scaddan)  to  have  this  matter  re- 
viewed by  the  Federal  Government.  Other- 

wise, if  this  form  of  taxation  is  persisted  in,  it 
will  have  the  effect  of  wiping  out  prospecting 
in  this  State,  and  if  the  prospector  disappears, 
the  mining  industry  will  not  long  survive  him. 

Westonia. — At  Westonia,  now  that  the 

Edna  May  company  has  shut  down  and  with- 
drawn its  pumps,  the  other  mines  are  unable 

to  carry  on  the  burden  of  pumping.  When 
these  mines  were  found,  it  was  suggested  in 

these  notes  that  the  only  sensible  policy  to  pur- 
sue was  to  amalgamate  the  Edna  May,  Edna 

May  Deeps,  and  Edna  May  Central,  sink  one 
main  shaft  in  whicha  largepumpingplantcould 

be  put,  capable  of  handling  all  the  water,  one 
treatment  plant,  and  one  management  and 
board  of  directors.  However,  the  directors  of 
the  several  companies  thought  otherwise.  The 
result  is  that  the  Edna  May  paid  good  divi- 

dends while  the  lode  remained  in  its  ground 

and  pumped  nearly  all  of  the  water ;  mean- 
while the  other  companies  have  been  crippled 

with  the  cost  of  separate  plants,  and  directors 
who  could  not  see  the  wisdom  of  working  to- 

gether. Now  almost  at  the  last  gasp,  and 

when  the  pumping  plant  has  been  withdrawn 
from  the  Edna  May  shaft,  the  other  companies 

propose  that  a  20-in.  Cornish  lift  be  put  in  so 
as  to  save  their  mines  from  being  flooded.  The 
cementation  process  used  on  the  Deep  Levels 
was  effective  while  shaft-sinking  was  in  pro- 

gress, but  it  is  not  suitable  when  it  comes  to 
stoping.  At  present  it  is  impossible  to  break 
the  rich  ore  in  the  mine  at  the  No.  5  level,  be- 

cause it  is  damming  back  the  huge  reservoir 
of  water  in  the  Edna  May  workings  at  No.  4 

level. 
Kalgoorlie. — The  mines  at  Boulder  are 

struggling  on  with  smaller  outputs  owing  to 
scarcity  of  men  and  decreased  tonnage  broken 
due  to  the  shorter  hours  (44)  worked  per  week. 

Every  day  means  higher  costs  for  stores  and 
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repair  parts,  so  ihat  were  it  not  for  the  premium 
on  gold  most  of  the  big  mines  would  have  to 
shutdown.  Today  the  Arbitration  Court  starts 

the  hearing  of  the  plaint  of  the  Workers'  Union, 
which  asks  for  a  minimum  of  20s.  4d.  for  mach- 

ine miners,  1 9s.  for  truckers,  23s.  for  mechanics, 
and  15s.  for  boys  under  18  years  of  age;  not 

more  than  40  hours'  underground  work  per 
week  starting  from  the  surface  and  being  re- 

turned thereto  in  8  hours  ;  treble  rates  for  Sun- 
day, and  other  sorts  of  penalties  ;  abolition  of 

night  shift ;  and  all  employees  to  be  employed 
through  union  office.  As  this  case  is  sub  judice 
it  is  unwise  to  make  any  comment ;  in  any  case 
it  would  be  hard  to  find  words  to  express  it 
adequately.  •  C.  M.  Harris. 

BRISBANE. 

September  18. 
Iron  and  Steel  Works. — -The  Govern- 

ment of  Queensland,  in  pursuance  of  the 
nationalization  policy  of  the  Socialistic,  or 
Labour,  party  of  that  State,  have,  since  their 
party  came  into  power  over  four  years  ago, 
launched  quite  a  number  of  State  enterprises. 
In  addition  to  a  State  battery  at  Bamford  for 
the  treatment  of  the  rare  metals,  the  Chillagoe 

smelting  works  and  railways,  and  the  Irvine- 
bank  tin -smelting  works,  they  have  also  a 
State  arsenic  mine.  State  assaying  offices  at 

Cloncurry  and  Mareeba,  State  pastoral  sta- 
tions, butcheries,  fish  markets,  and  insurance 

office.  Their  latest  and  biggest  venture  is  a 
State  iron  and  steel  works,  which  are  to  cost 

anything  between  ̂ "2,000,000  and  ;^3,000,000. A  general  manager  for  this  new  venture 
was  appointed  over  eighteen  months  ago,  and 
toward  the  beginning  of  this  year  it  was  de- 

cided to  go  on  with  the  works.  The  site 
chosen  for  these  is  the  port  of  Bowen,  on  the 
east  coast  of  Australia,  some  700  miles  north 
of  Brisbane.  Bowen  has  a  good  harbour,  and 
the  town  is  picturesquely  situated  right  on  its 
shores,  but,  for  some  reason  or  other,  the  place 
has  always  been,  with  one  or  two  exceptions, 
the  slowest  and  least  go-ahead  centre  on  the 
Queensland  coast.  The  selection  of  the  site, 

some  of  the  Government's  opponents  are  un- 
kind enough  to  say,hasnot  been  altogether  free 

from  political  influences;  but  it  is  claimed,  on 
the  other  hand,  that  after  the  fullest  investiga- 

tion and  consideration  the  position  on  the 
Bowen  harbour  (Port  Denison)  was  chosen  as 
the  best  available  for  thi^  assemblage  of  the 
commodities  needed  in  steel  manufacture  (iron 
ore,  coal,  manganese,  and  limestone),  and  as 
offering  the  best  facilities  as  far  as  shipping 
is  concerned. 

Bowen,  however,  is  in  the  tropics  (on  the 
20th  parallel  of  latitude),  and  one  real  obstacle 

to  be  expected  will  be  that  of  labour,  the  diffi- 
culty of  obtaining  a  large  body  of  white  men 

to  live  so  far  north  and  work  at  the  iron-smelt- 
ing furnaces  in  such  a  hot  and  moist  climate 

as  that  of  Bowen. 
The  new  works  are  to  have  a  capacity  of 

130,000  tons  of  iron  and  steel  per  annum,  and 

are,  it  is  promised,  to  be  the  most  up  to-date 
in  the  world.  They  will  embrace  a  350  ton 
blast-furnace,  four  60  ton  basic  open-hearths, 
blooming,  rail,  structural,  merchant,  rod,  nail, 
and  sheet  mills;  fish-plate  and  galvanizing 
plants ;  a  coke-oven  plant  with  60  ovens  ;  a 
by-product  plant,  and  a  slag-cement  plant.  It 
was  expected  that  this  machinery  would  be 
ordered  from  the  United  States,  but  the  high 
rate  of  exchange  prevailing  is  compelling  the 
Government  to  look  elsewhere  for  it,  and 
it  was  some  time  ago  stated  that  the  whole 
plant  would  be  obtained  from  Great  Britain 
and  Australia.  One  thing  that  has  been  caus- 

ing delay  in  Queensland  is  that  the  Govern- 
ment have  not  known  how  or  where  the  money 

for  the  proposed  works  is  to  be  got,  and  this 
is  a  matter  about  which  the  Premier  of  the 

State  lately  visited  London.  Although  the 
London  financiers  turned  down  his  proposal 
for  a  large  loan,  intended  to  cover  the  cost  of 
the  proposed  iron  and  steel  enterprise  and 

other  public  works  and  ventures,  the  Govern- 
ment are  confident  that  the  money  wanted  can 

be  obtained  in  the  State  and  are  continuing 
all  the  preliminaries  that  have  been  in  train 
for  some  time. 

The  principal  Queensland  iron  ore  supplies 

are  to  be  drawn  by  railway  from  the  Clon- 
curry district,  about  600  miles  inland  from 

Bowen.  The  ore  in  this  far  western  locality 

is  in  two  mountains,  one  (Mount  Philp)  con- 
taining 120,000,000  tons  and  the  other  (Mount 

Leviathan)  20,000,000  tons  of  hematite,  above 
the  ordinary  level  of  the  surrounding  country, 
and  consequently  easily  mined  in  both  cases, 
with  the  probability  of  a  good  deal  more  to  be 
obtained  by  mining  below  the  base  of  the 
mountains.  The  ore,  as  assayed,  ranges  from 

52"8  to  62%  of  iron,  is  low  in  phosphorus 

(from  0'023  to  OT 1%),  and  sulphur  (from  0'006 
to  0*05%),  but  somewhat  high  in  silica  (from 
8"9  to  23%).  With  the  silica  the  manager 
does  not  expect  any  difficulty,  as  it  is  intended 
to  convert  the  blast-furnace  slag  into  cement. 
There  are  smaller  deposits  of  iron  in  other 

parts  of  Queensland,  including  one  at  Biggen- 
den  (inland  from  Maryborough)  of  500,000 

tons  of  high  quality  and  self-fluxing,  and  an- 
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other  at  Iron  Island  (on  the  coast  off  Rock- 

hampton),  whence  at  present  the  Mount  Mor-  . 
gan  company  obtains  its  ironstone  flux. 

The  coal  for  the  proposed  works  is  to  be 
got  from  the  Bowen  River  coalfield,  which  is 
being  opened  up  by  the  Government,  and 
where  there  are  two  large  seams  of  good  cok- 

ing coal.  The  field  is  distant  sixty  miles  from 
Bowen,  and  is  being  connected  with  that  port 
by  a  railroad  that  should  be  finished  before 
the  ironworks  are  ready  for  a  start.  The 
coalfield  is  many  square  miles  in  extent,  and 
over  a  considerable  area  is  estimated  to  be 

capable  of  supplying  great  quantities  of  coal  in 
clean  broad  seams. 

Whether  the  iron  deposits  of  Queensland 
are  sufficiently  extensive  alone  to  warrant  the 
establishment  of  big  iron  and  steel  works  in 
the  State  is  a  question  of  which  considerable 
doubt  has  been  expressed,  and  it  would  seem 

that  the  Government  itself  has  had  some  mis- 
givings on  the  subject,  for  just  after  the  Bo 

wen  site  had  been  selected  they  obtained  from 
the  lessee  an  option  over  the  iron  deposits  on 

Yampi  Sound,  on  the  north-west  coast  of 
West  Australia,  about  600  miles  south  of 
Darwin  and  over  2,000  miles  by  sea  from 

Bowen  by  way  of  Torres  Straits.  In  this  de- 
posit there  are  at  least  20,750,000  tons  with  a 

metallic  content  as  high  as  68'99%,  mostly 
available  by  means  of  quarrying,  with  the 
probabilityof  large  bodies  obtained  lower  down 
by  mining  and  dredging  from  the  bottom  of 
the  sea  close  to  the  precipitous  shore  from 
which  it  has  fallen.  If  the  right  to  this  de- 

posit (for  which  the  holder  asks  about /^30,000) is  secured,  it  is  intended  to  blend  the  West 
Australian  ore  with  that  from  Cloncurry.  The 
option  for  the  purchase  of  this  deposit  expires 
in  October,  1920,  and  it  is  expected  that  the 
Government  will  then  purchase  or  obtain  an 
extension  of  the  option.  [This  option  has 
been  exercised.  The  deposits  were  described 
in  the  October  issue. — EDITOR.] 

The  future  of  the  national  iron  and  steel 

business  depends  on  the  ability  of  the  Govern- 
ment to  raise  the  funds.  At  the  present  time 

the  State  has  a  Labour  Government  with 
crude  ideas  of  finance,  and  attempts  to  float 
loans  in  Great  Britain  have  been  failures  so 
far. 

The  only  other  iron  and  steel  works  of  any 
importance  in  Australia  are  those  of  the 
Broken  Hill  Proprietary  Co.,  Ltd.,  at  New- 

castle, New  South  Wales,  which  at  present 
are  overtaxed  with  work,  have  a  ready  market 
for  all  that  they  can  produce,  and  are  about  to 
make  large  additions  to  their  present  plant. 

MELBOURNE. 

September  30. 
Melbourne  University. — A  few  months 

ago  I  referred  to  the  parlous  position  of  some 
of  the  Universities  in  Australia  arising  from 
the  increased  cost  of  administration  and  also 
from  the  larger  number  of  students  presenting 

themselves.  Australia  is  not  alone  in  this  pre- 
dicament, for  Great  Britain,  Canada,  and  the 

United  States,  not  to  mention  other  countries, 
are  confronted  with  the  same  difficulties  and 

problems.  Sir  John  H.  Macfarland,  Chancel- 
lor of  Melbourne  University,  has  issued  an 

appeal  for  a  public  subscription  of  ̂ ^100,000. I  quote  some  of  his  points  herewith:  That 
the  people  of  Victoria  realize  the  importance 
of  a  University  education  for  their  sons  and 
daughters  is  shown  by  the  great  increase  in 
students  from  646  in  1904  to  over  2,400  in 
1920.  That  here,  as  everywhere  else  in  the 
Empire,  this  realization  has  been  quickened 
by  the  lessons  of  the  war  is  shown  by  the  fact 
that  there  is  in  1920  an  increase  of  nearly  1,000 

studentsover  the  years  1914  and  1918.  What 
citizens  have  recognized  as  individuals,  the 

Government  has  recognized  as  their  representa- 
tive, and  the  University  Billnow  before  Parlia- 
ment gives  increased  facilities  for  access  to 

the  University  by  the  provision  of  free  places 

and  a  students'  loan  fund.  At  no  time  during 
the  last  30  years  has  the  University  been  able 
to  make  adequate  provision  for  the  work  it  has 
undertaken,  and  to  keep  pace  with  the  increas- 

ing demands  of  the  subjects  it  has  taught. 
The  main  source  of  its  income  for  general  pur- 

poses, apart  from  fees  of  students,  is  a  Gov- 
ernment grant  of  ;^2 1,000,  which  has  not  been 

increased  since  1904.  The  Government  now 

proposes  to  increase  the  grant  to  ̂ 30,000  : 
but  the  increase  isaccompanied  with  conditions, 

some  involving  loss  of  revenue,  others  impos- 
ing new  obligations,  which  make  the  net  in- 

crease uncertain.  The  University,  like  every 
other  institution,  is  hard  hit  by  the  depreciation 
of  money  ;  and  must,  on  that  account  alone, 
face  a  large  increase  of  expenditure.  Costly 
equipment,  essential  to  the  carrying  on  of  work, 
has  doubled  and  trebled  in  price.  A  Uni\:^ersity 
is  a  reality,  not  in  virtue  of  a  power  to  give 
degrees,  but  as  ensuring  certain  methods  and 
standards  of  work,  and  therefore  of  life.  These 
must  be  maintained  if  the  true  function  and  in- 

fluence of  a  University  is  to  exist  among  us. 

It  is  altogether  a  mistake  to  regard  the  Uni- 
versity merely  as  the  summit  of  our  educational 

system,  whose  influence  extends  only  to  those 
who  reach  it.     It  is  rather  the  heart  of  the  sys- 
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tern,  for  the  soundness  and  the  development  of 

the  secondary  and  technical  education  through- 
out the  country,  and  to  an  increasing  degree 

of  the  elementary  education,  depend  upon  the 

efficiency  of  the  University.  In  present  con- 
ditions— the  original  meagre  provisions,  the  in- 

creasednumber  of  students,  thedecreased  value 

of  money  — proper  University  standards  can- 
not be  maintained,  and  essential  development 

is  arrested.  The  last  thing  to  be  thought  of, 
whether  as  a  means  of  reducing  the  burden 
carried  by  the  University,  or  as  a  means  of 

increasing  income,  is  the  raising  of  students' 
fees.  The  Victorian  Government  is  asking  the 
Commonwealth  Parliament  to  increase  the 

State  grant.  But  tradition  and  policy  alike 
have  forbidden  a  British  University  to  risk  its 
independence  by  an  exclusive  reliance  upon 
Government  support,  and  the  Victorian  Gov- 

ernment and  the  University  are  in  accord  in 
believing  that  in  Victoria,  as  elsewhere,  private 

citizens  will,  by  their  benefactions,  co-operate 
in  the  maintenance  and  extension  of  work 

which  has  more  than  ever  a  national  import- 
ance. Our  sister  University  of  Sydney  has 

seen  its  difficulties  removed  by  the  McCaughey 
bequest.  We  appeal  for  similar  recognition 
from  private  citizens.  In  particular  many 
connected  with  mining  will  be  specially  inter- 

ested in  the  new  course  for  a  degree  in  metal- 
lurgical engineering,  the  regulations  for  which 

were  passed  at  the  last  meeting  of  the  council." 
Baratta. — Thereis  still  much  talk  inSouth 

Australia  and  Broken  Hill  concerning  the 
Baratta  silver-lead  field,  and  the  richness  of 
the  ore  that  is  now  being  won.  Some  of  the 
richest  ore  is  from  the  Baratta  Silver- Lead 

Mining  Co.'s  properties,  the  Silver  Prince  and 
the  Imperial.  These  samples  were  sent  to 
Broken  Hill  on  September  17,  and  assayed  as 
follows  :  (1)  Bulk  sample,  367%  lead,  357  oz. 

silver,  6i  dwt.  gold  ;  (2)  canary  ore,  13  7°olead, 
1*6  oz.  silver,  1  oz.  5  dwt.  gold  :  (3)  iron  ore, 
3%  lead,  l'6oz.  silver,  6i  dwt.  gold;  (4)  wall 
casing,  37*2%  lead,  2'2  oz.  silver,  trace  of  gold  ; 
(5)  open-cut  sample,  31"3%  lead,  5'5  oz.  silver, 
19*  dwt.  gold;  (6)  bulk  screenings,  2  r2%  lead, 

5'8  oz.  silver,  lOidwt.  gold.  The  canary  ore 
(2)  was  being  discarded  as  waste,  many  tons 
being  on  the  dumps.  It  is  a  dirty  yellow  ore 

and  is  being  mined  in  great  quantities.  An- 
other sample  when  assayed  was  found  to  con- 

tain 57%  lead,  27  oz.  silver,  and  16  dwt.  gold. 
One  of  the  residents  who  has  lately  visited  the 
major  portion  of  the  claims,  states  that  they 
are  all  showing  rich  ore,  while  others  say  that 
before  long  Baratta  will  be  a  second  Broken 
Hill.     Owing  to  heavy  rains,  there  is  an  ample 

supply  of  water  for  both  mining  and  drinking 
purposes,  sufficient  to  last  at  least  another 
twelve  months.  Many  tons  of  ore  are  lying  at 
grass  ready  for  transference  to  Port  Pirie,  but, 
owing  to  the  boggy  conditions  of  the  roads,  it 
will  be  some  time  before  a  start  of  the  wagons 
is  made. 
Aluminium  Ores  in  West  Australia. 

— The  laterites  of  West  Australia  are  fairly 
well  known,  and  they  have  been  described  by 
Mr.  E.  S.  Simpson  and  by  Professor  W.  G. 
Woolnough.  [See  the  Magazine  for  October, 
1918,  page  221.]  Proposals  are  now  in  hand 
for  using  some  of  these  ores,  approximating 

more  closely  to  bauxite,  as  sources  of  alu- 
minium, and  Mr.  Deschamps,  managing  direc- 

tor of  the  Australian  Electric  Steel  W^orks,  has 
promised  to  look  into  the  matter.  It  is  under- 

stood that  workable  deposits  have  been  found 
in  the  Darling  Range,  and  these  are  awaiting 
his  inspection. 

The  presence  of  hydrated  oxides  of  alu- 

minium, for  which  the  general  term  "  bauxite  " is  used,  in  the  laterites  of  Darling  Range,  has 

been  known  for  many  years.  Laterite  in  suffi- 
cient quantity  and  under  suitable  conditions, 

containing  35%  or  more  of  aluminium  soluble 
in  acids,  is  regarded  at  present  as  a  payable 
ore  of  aluminium.  Before  the  future  of  the 

State  as  an  aluminium  producer  can  be  ap- 
praised, it  will  be  necessary  to  undertake  the 

collection  and  determination  of  the  soluble  alu- 
mina-content of  a  large  number  of  laterite  sam- 

ples. A  beginning  at  this  work  in  the  Darling 
Range  has  been  made,  following  on  a  request 
by  the  Aeroplane  Construction  Committee  of 
the  Commonwealth  Department  of  Defence 

for  bulk  samples  of  bauxitic  laterite.  Sam- 
ples were  taken  with  the  object  of  ascertaining, 

if  possible,  the  conditions  which  govern  the 
occurrence  of  commercially  valuable  bauxitic 
laterites.  To  arrive  at  any  degree  of  finality  in 
such  an  investigation  much  more  sampling  is 

necessary,  but  it  may  be  of  some  assistance  to 
future  investigations  to  describe  briefly  the  ap- 

pearance and  mode  of  occurrence  of  the  Dar- 
ling Range  laterites,  and  to  show  how  far  the 

mode  of  occurrence  and  general  appearance  of 
a  laterite  may  be  taken  as  indications  of  its 
value  as  an  ore  of  aluminium. 

The  laterites  of  Darling  Range  are  super- 
ficial deposits  covering  the  tops  of  apparently 

all  the  hills  of  the  Range  and  found  for  some 
distance  dov/n  their  flanks,  but  not,  so  far  as 
has  been  observed,  in  the  valleys.  They  are 
to  be  seen  almost  everywhere  on  the  higher 
ground  outcropping  among  the  fairly  thick 
undergrowth.     The   laterite   is  a  moderately 
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tough  rock  bearing  a  superficial  resemblance 
to  iron-stained  conglomerate.  Examination  of 
freshly  broken  surfaces,  however,  shows  that 
the  pebbles  are  nearly  all  nodules  of  limonite 
or  other  brown  iron  hydrate  having  aconcentric 
structure.  A  few  of  the  pebbles  are  possibly 
rounded  fragments  of  a  decomposed,  ironstain- 
ed  quartzose  rock,  but  microscopic  work  to 
settle  this  point  has  not  been  undertaken.  The 
nodules  are  embedded  in  a  fine-grained  matrix 
varying  in  colour  from  dark  red  to  light  yellow 
and  containing  numerous  quartz  grains.  The 
general  colour  of  a  freshly-broken  piece  of 
laterite  depends, therefore, on  therelativeabun- 
dance  of  the  reddish-brown  pebbles  and  on  the 
colour  of  the  matrix. 

Sections  in  gravel  pits  and  road  cuttings 
show  that  the  fairly  compact  deposit  here  de- 

scribed rarely  exceeds  3  ft.  in  thickness,  and 
does  not  form  an  unbroken  covering,  being,  in 
some  places,  absent  altogether.  Underlying 
it  in  some  places,  and  in  some  places  altogether 
replacing  it,  is  a  layer  of  unconsolidated  clayey 
gravel,  the  pebbles  of  which  are,  in  the  main, 
limonite  nodules  like  those  of  the  compacted 
laterite.  In  some  places,  however,  the  harden- 

ed cover  rests  directly  on  the  kaolinized  coun- 
try rock.  The  gravel  layer  if  present  is  gener- 

ally at  least  6  ft.  thick  ;  beneath  it,  or  if  it  is 
absent,  directly  beneath  the  cover,  a  consider- 

able thickness  of  highly  weathered  rock  must 
be  passed  through  before  the  unweathered  con- 

stituent rocks,  the  vast  majority  of  which  are 
granitic,  are  reached.  Anyone  sampling  the 
laterites  will  be  impressed  by  their  great  varia- 

bility both  in  appearance  and  in  alumina  con- 
tent. For  example,  it  is  not  difficult  to  obtain 

individual  pieces  of  laterite  containing  more 
than45%of  soluble  alumina,  but  the  impartially 
gathered  bulk  samples  so  far  examined  do  not 
rise  above  39%.  A  question  of  immediate  prac- 

tical importance  therefore  is  whether  there  are 
any  means  by  which,  withoutchemical  analysis, 
a  laterite  rich  in  bauxite  can  be  recognized. 

The  specimens  yielding  the  highest  percent- 
age of  acid-soluble  alumina  are  generally  made 

up  of  nodules  about  the  size  of  peas,  scattered 
through  a  light  yellow  matrix.  The  amount  of 
matrix  should  be  at  least  equal  to  that  of  nod- 

ules. Thefreerthe  matrix  is  fromquartzgrains 
and  from  pores  the  better.  Laterite  that  is 
much  ironstained,  that  is,  the  matrix  of  which 
is  covered  by  reddish-brown  limonite  rather 
than  by  yellow  xanthosiderite,  is  usually  of  poor 
grade. 

Laterites  on  the  highest  ground  are  probab- 
ly richer  in  soluble  alumina  than  are  those  at 

lower  levels.  The  character  of  the  underlying 
6—5 

rock  might  be  expected  to  influence  the  com- 
position of  the  laterite.  At  present  hardly  any- 

thing is  known  regarding  the  variability  in  com- 
position of  Darling  Range  granites,  so  that  a 

large  amount  of  work  on  these  rocks — work 
which  would  be  hampered  by  the  paucity  of 
outcrops  in  laterite-bearing  localities — would 
be  necessary  before  anything  helpful  from  this 
point  of  view  could  be  deduced.  If  an  air-dried 
Darling  Range  laterite  shows,  on  ignition,  a 
loss  of  25%  or  more  it  will  yield  in  the  neigh- 

bourhood of  40%  acid-soluble  alumina,  while  if 
its  ignition  loss  be  less  than  20%  its  value  as  an 
aluminium  ore  is  in  grave  doubt.  If  the  igni- 

tion loss  lies  between  20  and  25%,  its  soluble 
alumina  will  usually  be  over  35%  and  never 
much  less. 

It  appears  that,  after  a  short  experience,  any 
workman  could  distinguish  at  sight  between 

low  and  fairly  high-grade  bauxitic  laterites,  so 
that  the  ore  supplied  for  metallurgical  treat- 

ment could  be  maintained  at  a  fairly  satisfac- 
tory grade  by  rough  hand-picking  at  the  quarry. 

If  this  be  granted,  then  it  is  clear  that  amounts 

of  payable  bauxitic  laterite  ranging  into  hun- 
dreds of  thousands  of  tons  are  easily  accessible 

from  the  railways  which  traverse  Darling 
Range. 

1 1  will  be  necessary  to  enlarge  the  local  know- 
ledge of  the  laterites  of  the  State  by  much 

work  both  in  the  field  and  in  the  laboratory  be- 
fore more  definite  opinions  can  be  offered  re- 

garding their  commercial  possibilities  as  ores 
of  aluminium. 

VANCOUVER,   B.C. 
November  1 . 

Oil  Strike  on  Mackenzie  River. — An 
important  oil  strike  has  been  made  at  Fort 
Norman,  at  the  junction  of  the  Mackenzie  and 
Great  Bear  rivers.  A  minor  strike  was  made 

last  August  at  this  point.  The  boring  was 
continued  and,  at  the  commencement  of  Octo- 

ber, a  more  prolific  oil-sand  stratum  was 
struck,  which  is  yielding  between  1,000  and 
1,500  barrels  of  oil  per  day.  The  oil  is  of 

high  grade,  and  has  a  gravity  of  about  40°  B 
With  reference  to  this  last  strike,  C.  O.  Still- 
man,  president  of  the  Imperial  Oil  Co.,  which 
is  doing  the  drilling,  has  made  the  following 
announcement :  We  consider  this  an  impor- 

tant oil-strike, and  scientifically  of  much  value. 
From  a  commercial  point  of  view,  however, 
it  is  not  of  immediate  value,  as  it  probably 
will  be  years  before  it  can  be  made  available 
for  the  use  of  the  Canadian  market.  It  will 
be  necessary  to  determine  by  actual  drilling 
that  there  is  sufficient  quantity  of  oil  to  justify 
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the  laying  of  a  pipe-line  that  will  cost  prob- 

ably $50,000,000." 
Fort  Norman  occupies  a  commanding  posi- 

tion on  the  east  bank  of  the  Mackenzie  river, 

just  east  of  the  junction  with  the  Great  Bear 

river.  Geographically  its  position  is  65°  north, 
126°  west  of  Greenwich.  Some  idea  of  the 
difficulties  of  the  situation  from  a  transport 

standpoint  may  be  gathered  from  the  follow- 
ing facts.  In  round  figures,  Fort  Norman  is 

900  miles  from  the  nearest  calling-point  of 
river  boats;  1,200  miles  from  the  nearest 
railroad;  and  1,500  miles  from  the  nearest 
city,  Edmonton.  At  the  present  time  the  only 
means  of  access  is  down  the  northern  rivers, 
which  will  float  only  boats  of  less  than  5  ft. 

draught,  and  at  several  points  rapids  necessi- 
tate the  unloading  and  re-loading  of  the  car- 

goes. During  the  winter,  the  intense  cold  of 
this  northern  latitude  makes  the  oil  viscous 
and  difficult  to  handle,  and  the  rivers  are  frozen 
so  that  navigation  is  impossible  for  more  than 
three  or  four  months  in  the  year. 

A  few  miles  above  Fort  Norman,  on  the 
east  side  of  the  river,  occasional  columns  of 
smoke  indicate  the  presence  of  fires  that  are 
consuming  the  seams  of  lignite  outcropping 
along  the  banks  of  the  Mackenzie.  As  the 
coal  becomes  consumed  and  spaces  are  formed, 
the  earth  settles,  causing  landslides,  which  in 
places  have  undermined  the  banks  of  the  river 
and  caused  floods,  while  the  shales  in  many 
places  along  the  banks  of  the  river  have  been 
reddened  by  the  heat  of  these  underground 
fires.  These  fires  were  first  noted  by  Mac- 

kenzie in  1789,  so  they  have  been  burning  for 
at  least  130  years. 

The  Imperial  Oil  Co.  has  staked  oil-claims 
for  eight  miles  on  one  side  of  the  river  and 
nine  miles  on  the  other,  the  claims  covering 
the  numerous  islands  that  are  in  the  river  at 

this  point.  The  river  is  about  three  miles 
wide  at  Fort  Murray. 

Coal  and  Oil. — ^The  oil  situation  has  be- 
come acute,  which  is  likely  to  have  a  beneficial 

influence  on  the  coal-mining  industry.  Owing 
to  the  shortage  of  oil,  the  Imperial  Oil  Com- 

pany has  had  to  close  its  refinery,  on  Burrard 
Inlet,  near  Vancouver,  and  has  been  unable  to 
renew  contracts  for  distillate.  The  company 
has  announced  that  the  refinery  will  be  closed 
until  next  June,  when  a  supply  of  Mexican  oil 
that  has  been  arranged  for  will  become  avail- 

able. The  s.s.  Niagara,  which  plies  between 
Vancouver  and  Australian  ports,  had  to  fill  its 
tanks  at  Seattle  before  making  the  last  trip  to 
Australia.  Only  recently  tlie  boats  of  this  line 
have  been  changed  from  coal  to  oil  burners. 

Canada  Copper  Corporation.  —  What 
should  prove  to  be  an  epoch-marking  milestone 
in  the  mining  history  of  this  province  was  pass- 

ed on  October  19,  when  the  Canada  Copper 

Corporation  sent  its  first  train-load  of  ore  from 
its  mine  at  Copper  Mountain  to  its  concentra- 

tor at  AUenby.  The  placing  of  the  property 

on  a  shipping  basis  has  been  a  prodigious  u;i- 
dertaking  fraught  with  heart-breaking  difficul- 

ties in  the  way  of  strikes,  which  have  retard- 
ed the  commencement  of  operations  fully  nine 

months  and  added  about  10%  to  the  cost.  The 

opening  of  the  property  entailed  the  construc- 
tion of  12  miles  of  railway  through  a  difficult 

mountainous  country,  the  construction  of  a 

long  high-power  electric  transmission  line,  as 
well  as  the  erection  of  the  mill  and  develop- 

ment of  the  mine.  The  whole  thing  has  in- 
volved the  expenditure  of  $7,000,000  before 

any  returns  have  been  made. 
The  mine  is  situated  about  12  miles  from 

Princeton  and  the  mill  four  miles  nearer  to 
that  town.  An  ore  reserve  of  12,000,000  tons 

has  been  proved  at  the  mine,  the  copper  con- 
tent of  the  ore  running  a  little  better  than  2%. 

The  initial  capacity  of  the  mill  is  2,000  tons 
daily,  and  provision  has  been  made  for  readily 
doubling  this  capacity.  At  the  present  time 
the  company  is  employing  300  men  at  mine 
and  mill,  but  this  number  will  be  increased  to 
500  as  men  can  be  secured.  It  is  expected 
that  by  the  end  of  the  year  this  number  of 
men  will  be  on  the  pay-roll,  and  that  the  mill 
will  be  running  at  full  capacity.  Preliminary 

experiments  have  demonstrated  that  a  concen  - 
trate  containing  25%  of  copper  can  be  made. 
This  will  be  shipped  to  the  Trail  smelter. 
With  a  view  to  treating  this  concentrate,  the 
Consolidated  Mining  &  Smelting  Co.  has 
erected  three  sintering  furnaces,  enlarged  its 

copper-smelting  and  anode-casting  plant,  and 
increased  the  capacity  of  its  electrolytic  refi- 

nery to  50  tons  of  refined  copper  per  day. 
The  company  has  started  the  erection  of  a 
copper-rod  mill,  so  that  the  finished  product 
may  be  sold  in  Canada.  Up  to  now  all  the 
copper  rods  for  wire-drawing  for  the  extensive 
telephone  and  telegraph  systems  throughout 
Canada  have  been  made  in  the  United  States. 
Premier  Mine.  —  H.  A.  Guess,  mining 

engineer  for  the  American  Smelting  &  Refin- 
ing Company,  paid  a  visit  to  the  Premier 

mine  in  the  early  part  of  November.  The 
Guggenheim  interests,  which  control  the  A.  S. 
&  R.  Co.,  own  a  two-fifths  interest  and  have  an 
option  on  another  fifth  of  the  Premier  mine. 

Mr. Guessexpressed  himself  as beingthorough- 
ly  satisfied  at  the  way  the  mine  was  developing. 
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and  said  it  had  quite  come  up  to  expectations. 
Owing  to  the  rains  in  the  summer  washing  out 
the  roads,  the  erection  of  the  concentration  and 
cyanide  plants  has  been  delayed,  and  they  will 
not beinoperationuntilnextspring.  Duringthe 
winter  months  work  will  be  confined  to  getting 
out  ore  and  shipping  it  to  the  smelter.  Two 
new  snow-tractors  are  on  their  way  to  Stewart, 
and  these  will  be  used  in  hauling  ore  from  the 
mine  to  Stewart.  Between  50  and  60  horses 

also  will  be  employed  in  this  work.  It  is  ex- 
pected that  not  less  than  3,000  tons  of  high- 

grade  ore,  running  between  $275  and  $300  per 
ton,  will  be  shipped  during  the  winter.  The 

winningof  this  will  give  a  large  tonnage  of  mill- 
ing ore,  which  will  be  treated  in  the  new  plant 

next  year.  The  machinery  for  the  new  plant  is 
on  the  wharf  at  Stewart,  and  will  be  hauled  to 

the  mine  by  the  returning  ore-waggons.  The 
new  water-power  plant  has  been  completed. 

TORONTO. 
November  12. 

Porcupine. — -Labour  conditions,  which 
have  been  unsatisfactory  for  some  time,  have 
latterly  considerably  improved.  Early  in  the 
season  many  men  employed  in  the  mines  threw 
up  their  jobs  to  obtain  work  in  the  United 
States  at  high  wages.  Now  that  industrial  de- 

pression has  set  in,  there  has  been  an  influx  of 
unemployed  men  from  across  the  border,  which 
has  considerably  relieved  the  situation  in  the 
Northern  Ontario  mining  camps.  The  Dome 
Mines  has  also  increased  its  working  forces  by 
bringing  over  109  Cornish  miners  under  a 
four-months  contract.  Another  difficulty  with 
which  mine  operators  have  had  to  contend  was 
power  shortage  owing  to  protracted  drought, 
but  this  is  being  overcome  by  reason  of  recent 

heavy  rainfalls,  and  everything  points  to  a  con- 
siderable increase  in  the  output. 

A  financial  statement  issued  by  the  Dome 
Mines,  covering  the  five  months  ended  August 
31,  shows  gross  earnings  of  $855,188,  and  net 
profits  of  $  198,467,  or  at  the  rate  of  nearly  12%, 

after  writing  off  $307,316  for  depletion,  de- 
preciation, and  income  tax. 

The  Mclntyre  is  maintaining  its  output  at 
a  rate  well  over  $2,000,000  a  year  and  adding 
largely  to  its  ore  reserves  by  development  on 
the  lower  levels.  The  opening  up  of  a  large 

ore-body  below  the  1,000  ft.  level  and  parallel- 
ing the  No.  5  vein  is  regarded  as  one  of  the 

most  important  developments  of  the  camp  in 
recent  years,  as  this  deposit  is  conceded  to  be 
a  continuation  of  vein  No.  84  on  the  Hollinger 
Consolidated,  which  is  estimated  to  contain  an 
ore  reserve  of  $6,282,620  so  far  as  opened  up 

on  that  mine.  This  amount  is  chiefly  above 
the  800  ft.  level,  and  should  it  continue  to  such 
depth  as  has  now  been  shown  on  the  Mclntyre 
the  ore  reserves  of  the  Hollinger  will  be  largely 

increased  by  deeper  mining.  Up  to  the  pres- 
ent the  Hollinger  has  developed  38  veins  and 

has  39  veins  outcropping  on  the  surface  which 
have  not  been  worked,  and  it  has  not  been 
found  necessary  to  carry  sinking  operations  to 

any  great  depth  as  yet. 
The  financial  statement  presented  at  the 

annual  meeting  of  the  North  Davidson  showed 
an  expenditure  of  $73,256  up  to  September 

30.  President  R.  T.  Jeffrey  reported  that  re- 
sults from  development  and  exploration  had 

been  highly  gratifying,  assays  from  three  drill- 
holes averaging  about  $25  to  the  ton.  A  rich 

vein  4  ft.  wide  had  been  cut  at  a  depth  of  52  ft. 
in  the  shaft. 

Ore  in  sight  on  the  Porcupine  Vipond-North 
Thompson  is  estimated  at  about  130,000  tons, 
of  the  approximate  value  of  $1,250,000.  The 
company  plans  the  sinking  of  the  shaft  from 
Its  present  depth  of  600ft.  to  the  900or  1,000  ft. 
level,  and  the  extension  and  remodelling  of  the 
mill  to  increase  its  capacity  to  150  tons  daily. 

KiRKLAND  Lake. — The  Lake  Shoreduring 

September  produced  $40,150  from  the  treat- 
ment of  1,480  tons  of  ore,  being  an  average 

yield  of  $27T2  per  ton.  The  total  production 
for  the  first  nine  months  of  the  year  amounted 

to  $372,646.  The  Kirkland  Lake  has  en- 
countered good  ore  at  the  900  ft.  level,  where 

about  1 25  ft.  of  driving  has  been  accomplished. 
Ore  carrying  free  gold  and  tellurides  over  a 
width  of  5  ft.  yielded  assays  across  the  face 
averaging  $52.  This  development  proves  an 
ore-body  extending  downward  for  700  ft.  from 
the  200  ft.  level.  The  mill  is  treating  110  tons 

of  ore  per  day.  The  Kirkland  Lake  Proprie- 
tary (1919),  Ltd.,  has  completed  the  taking  over 

of  the  assets  of  the  English  Tough  Oakes 
Gold  Mines,  theold  Kirkland  Lake  Proprietary, 

the  English  Aladdin-Cobalt,  and  the  Sudbury 
Syndicate.  It  is  negotiating  for  the  acquisi- 

tion of  the  assets  of  the  Ontario  Tough-Oakes, 
the  Burnside,  and  the  Sylvanite  companies. 
The  Hunton-Kirkland  has  increased  its  capi- 

tal from  $1,500,000  to  $2,500,000.  The  shaft, 
which  is  being  put  down  to  the  400  ft.  level, 
encountered  a  wide  vein  which  dipped  out  of 

the  shaft  at  a  depth  of  60  ft.  The  Ontario- 
Kirkland  has  decided  to  delay  the  work  on  its 

mill  until  spring  in  the  expectation  that  ma- 
terial will  then  be  cheaper  and  labour  more 

plentiful.  At  the  Bidgood  a  wide  vein  has 
been  tapped  in  driving  on  the  300  ft.  level. 
An  ore  body  on  the  425  ft.  level  of  the  Orr 
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property,  formerly  the  Kirkland  Porphyry,  has 
been  shown  to  extend  for  at  least  400  ft.,  with 

an  average  width  of  10  ft.  giving  good  assay- 
values. 

Cobalt. — The  mine  operators  are  now  pay- 
ing a  flat  wage  to  their  employees  in  place  of 

supplementing  the  base  wages  with  a  bonus 
regulated  by  the  price  of  silver.  The  new  plan 
increases  the  pay  to  a  figure  equal  to  the  former 
wage,  plus  the  bonus  given  when  silver  was 
selling  high.  This  secures  the  men  against 
reductions  due  to  market  fluctuations  and  at- 

tracts additional  labour  to  this  field.  The  in- 
crease in  the  price  of  cobalt  metal,  now  valued 

at  about  $4  per  lb.,  has  drawn  attention  to 
properties  on  which  smaltite  veins  occur, 
several  of  which  have  been  sold  or  taken  over 

on  option.  The  value  of  the  cobalt  by-product 
is  becoming  a  more  important  factor  in  the  re- 

turns of  producing  mines.  The  Kerr  Lake 
has  completed  the  construction  of  a  crusher 

for  the  handling  of  low-grade  ore  before  its 
shipment  for  treatment  to  the  Dominion  Re- 

duction mill.  Three  new  veins  encountered 

in  digging  the  foundation  of  the  crusher  have 

been  proved  to  be  important  and  will  be  de- 
veloped on  the  90  and  150  ft.  levels.  The  La 

Rose  is  taking  high-grade  ore  from  its  Uni- 
versity property  and  has  considerably  increased 

its  working  forces.  The  Mining  Corporation 
is  making  good  progress  with  the  development 

of  its  Buffalo  property,  on  which  a  large  sur- 
face vein  is  being  developed  by  open-cut  for 

some  200  ft.  The  Bailey  appears  for  the  first 
time  on  the  list  of  shippers,  having  sent  out  a 
car  of  87,1161b.  of  ore.  At  the  Lumsden, 

operated  by  the  Camburn  Co.,  a  high-grade 
vein  8  in.  wide  is  being  opened  up  at  the  225  ft. 
level.  High-grade  ore  has  also  been  iound  on 
the  300  ft.  level.  The  Ruby  Silver  at  North 

Cobalt  is  developing  a  strong  calcite  vein,  sec- 
tions of  which  carry  high-grade  ore  running 

about  1,000  oz.  to  the  ton.  The  Nipissing  dur- 
ing October  mined  ore  of  an  estimated  value  of 

$184,578,  and  shipped  bullion  and  residuefrom 
Nipissing  and  custom  ores  of  an  estimated  net 
value  of  $316,475. 

Flin  -  Flon  Copper.  —  The  syndicate 
headed  by  Col.  W.B.Thompson,  of  New  York, 
which  includes  the  Mining  Corporation  of 
Canada,  has  made  excellent  progress  in  the 
work  of  testing  the  Flin-Flon  copper  deposit 
in  Northern  Manitoba,  their  option  on  which 
expires  on  March  1.  The  originally  planned 
expenditure  of  $200,000  has,  it  is  stated,  been 
considerably  exceeded.  Two  shafts  have  been 
put  down,  each  200  ft.,  and  extensive  lateral 
work  has  been  accomplished,  as  a  result  of 

which  the  ore-body  is  now  estimated  at 
24,000,000  tons  instead  of  the  former  estimate 
of  20,000,000.  Work  will  be  continued  through 
the  winter,  and  the  shafts  put  down  an  addi- 

tional 100  ft.  The  Provincial  Government  is 
favourably  considering  the  construction  of  a 

railway  to  tap  the  Flin-Flon  area,  in  case  the 
syndicate  decides  to  exercise  its  option,  and 
in  the  meantime  the  route  is  being  surveyed 
and  an  estimate  of  the  cost  of  construction  pre- 

pared, to  be  laid  before  the  Manitoba  Legisla- 
ture. Should  the  syndicate  take  up  the  op- 

tion, the  price  to  be  paid  for  the  property  is 

11,000,000. 

PERSONAL 
John  A.  Bevan  is  back  from  Spitsbergen. 
W.  Brown  has  left  for  Penang. 
Arthur  J.  Caddick  has  returned  to  Spain. 
J.  M.  Cairns  has  left  for  Spain. 
G.  VV.  Campion  is  here  from  West  Africa. 

J.  E.  Clennell  is  engaged  in  researches  into  corro- 
sion problems  at  the  Royal  School  of  Mines. 

C.  F.  Courtney  is  here  from  Broken  Hill. 
R.  Cousin  has  resigned  as  general  manager  of  the 

Kwall  Tin  Fields  of  Nigeria,  Ltd. 
A.  B.  Coussmaker  has  left  for  Australia. 

G.  Allen  Crane  has  opened  an  office  at  Van- 
couver. 

T.  F.  G.  Dexter  has  been  awarded  the  Henwood 

gold  medal  of  the  Royal  Institution  of  Cornwall. 
Arthur  Dickinson  and  R.  H.  Confan  have  left 

for  Brazil  for  the  purpose  of  inspecting  gold  mines  in 
the  State  of  Goyaz. 

Francis  Drake  has  returned  from  Australia. 
Edgar  L.  Edmonds  is  expected  from.  Nigeria. 
W.  R.  Feldtmann  is  back  from  West  Africa. 
J.  G.  Flynn  has  been  appointed  superintendent  of 

the  EI  Oro  company's  mines. A.  G.  Glenister  left  on  November  27  on  his  return 
to  the  Federated  Malay  States. 

Walter  Goodfellow  has  gone  to  Brazil  for  Bain- 
bridge,  Seymour  &  Co.,  Ltd. 

L.  C.  Graton  has  gone  from  the  United  States  to 
Peru. 

R.  T.  Hancock  left  for  Colombia,  where  he  is  tak- 
ing a  position  with  the  Nechi  Consolidated  Gold  Min- 
ing Co.,  Ltd. 

H.  B.  Hauser  has  been  appointed  lecturer  in  geo- 
logy in  Perth  University. 

E.  L.  Hawes  is  going  to  Johannesburg  for  the  In- 
gersoll-Rand  Company. 
Hyman  Herman  has  resigned  as  director  of  the 

Geological  Survey  of  Victoria  to  take  charge  of  the 
research  work  in  connection  with  the  utilization  of  the 
Morwell  brown  coal  deposits. 

T.  J.  Hoover  has  moved  his  office  from  Mills  Build- 
ing to  the  Balfour  Buildmg,  San  Francisco. 

H.  H.  Johnson  has  reopened  his  London  office  at 
16  Copthall  Avenue,  and  has  gone  to  Burma  for  the 
Indo-Burma  Oilfields  (1920)  Ltd. 

P.  K    Lucre  is  here  from  Mexico. 
R.  R.  Mabson  is  about  to  visit  the  Rand  on  behalf 

of  the  Stock  Exchange  Gazette. 

SiK  Douglas  Mawson  has  been  appointed  profes- 
sor of  geology  and  mineralogy  in  the  University  of .Adelaide. 
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J.  H.  Meiklejohn,  lately  with  the  Broughton 
Copper  Co.,  has  been  appointed  engineer  to  the  Aus- 

tral Bronze  Co.,  Sydney. 
Robert  Mono  is  visiting  Canada. 
A.  W.  Newberry  sailed  from  New  York  for  Cen- 

tral America  on  November  27,  and  expects  to  be  away 
for  three  months 

C.  T.  NicoLSON  has  left  for  the  United  States. 
Sir  Lionel  Phillips  has  left  for  South  Africa. 
E.  B.  Ridsdel  has  returned  from  South  Africa. 
James  Roberts  is  here  from  Nigeria. 
Arthur  Saxton  is  here  from  West  Africa. 
Professor  E.  W.  Skeats  is  here  from  Melbourne. 
F.  F.  Skurray  has  returned  from  Nigeria. 
J.  E.  Snelus  is  returning  to  Nigeria. 
Henry  Strakosch,  managing  director  in  London 

of  the  Union  Corporation,  has  been  elected  a  member 
of  the  financial  and  economic  committee  formed  by  the 
Council  of  the  League  of  Nations. 

E.  HoGAN  Taylor,  late  of  Great  Cobar,  has  been 
appointed  manager  of  the  New  Guinea  Copper  Mines 

Co.'s  properties  in  Papua. 
David  Thomas  is  expected  from  Nigeria. 
H.  W.  Turner  has  moved  his  office  from  Mills 

Building  to  the  Balfour  Building,  San  Francisco. 
G.  D.  Van  Arsdale  has  opened  an  office  at  Los 

Angeles,  California,  as  consulting  engineer  in  hydro- 
metallurgy  and  flotation. 

A.  B.  Watson  is  back  from  West  Africa. 
C.  M.  Weld,  mining  engineer,  D.  M.  Liddell, 

chemical  engineer  and  metallurgist,  and  P.  H.  Lazen- 
by,  civil  engineer  with  experience  in  public  utilities, 
have  formed  a  partnership  as  Weld,  Liddell,  &  Lazen- 
by,  with  offices  at  2,  Rector  Street,  New  York. 

P.  C.  Whitehead  left  last  month  for  Nigeria,  to 
take  over  the  management  of  the  Dua. 
James  Wickett  entered  his  80th  year  on  November 

23.  Everybody  will  wish  this  energetic  supporter  of 
Cornish  and  Malayan  tin  mining  many  more  years  of 
useful  life. 

David  A.  Herron,  manager  of  the  Tomboy  Com- 

pany's gold  mines  in  Colorado,  died  on  September  24. 
T.  Dundas  Pillans,  secretary  of  the  El  Oro,  Tom- 

boy, and  other  companies  of  the  Exploration  Company 
group,  died  on  November  15. 
Edward  Hall  Watson  died  of  fever  last  month 

in  Burma,  where  he  had  only  arrived  a  short  time 
previously.  He  was  well  known  for  his  alluvial  min- 

ing work  previously  done  in  Siberia. 
Lord  Glenconner  died  on  November21  attheage 

of  6L  He  was  the  eldest  son  of  the  late  Sir  Charles 
Tennant,  and  succeeded  him  as  chief  proprietor  of  the 
celebrated  chemical  works  at  Glasgow,  and  as  chair- 

man of  several  of  the  Indian  gold  mining  companies  and 
the  Tharsis  Sulphur  &  Copper  Company. 
The  Earl  of  Bessborough  died  suddenly  on  De- 

cember 1,  in  his  70th  year.  In  mining  circles  he  was 
well  known  as  the  chairman  of  the  Ashanti  Goldfields 
Corporation,  but  his  business  activities  were  of  a  very 
widerange.  Hewaschairmanof  the  London,  Brighton, 
&  South  Coast  Railway,  Guest,  Keen,  &  Nettlefolds, 
the  Gordon  Hotels,  and  Apollinaris  &  Johannis,  and  he 
was  a  director  of  the  Imperial  Ottoman  Bank  and  the 
Bank  of  Roumania. 
Thomas  Negus  died  at  Camborne  last  month  at 

the  age  of  81.  He  was  a  Cornishman  by  birth,  and 
went  to  Mexico  to  engage  in  mining  over  fifty  years 
ago.  On  his  return  he  became  surveyor  to  Camborne 
Local  Board  and  Urban  Council.  Of  recent  years  he 
conducted  a  stockbroker's  business  in  Camborne.  He 
had  a  large  holding  in  Granville,  and  was  chairman  of 

the  company  until  recently.  His  son,  James  Negus, 
is  mine  superintendent  at  Mount  Boppy,  New  South 
Wales. 
James  Hart  Fawcett  died  of  heart  failure  on 

November  20  at  Miranda  de  Ebro,  Spain,  where  he 
was  engaged  in  making  an  examination  of  a  group  of 
mines  for  an  English  company.  Mr.  Fawcett  was 
born  inCumberland,  but  went  withhisparentsasachild 
to  Australia.  He  was  at  Broken  Hill  in  the  early  days, 
and  was  the  first  assayer  there  in  1883.  He  pegged 
out  claims,  and  one  of  the  blows  in  that  property  was 
known  by  his  name.  From  1892  to  1894  he  was 
in  London  in  charge  of  the  metallurgical  work  of  the 
Broken  Hill  Proprietary.  Subsequently,  he  conducted 
investigation  and  exploration  in  West  Australia  for  a 
London  firm  of  metal  brokers.  He  was  general  mana- 

ger for  the  Etruscan  Copper  Co.,  operating  in  Italy, 
and  extracted  and  smelted  most  of  the  ore  that  was 
in  the  mine  belonging  to  that  unfortunate  enterprise. 

Afterwards  he  was  one  of  Bewick-Moreing's  engineers 
in  Melbourne.  Of  late  years  he  conducted  a  general 
consulting  practice,  visiting  many  mines  in  Australia 
and  elsewhere.  He  recently  made  a  study  of  diamond 
mining  in  South  Africa.  He  returned  to  this  country 
last  May.  His  first  wife  was  a  sister  of  William 
Jamieson,  the  earliest  manager  and  now  a  director 
of  the  Broken  Hill  Proprietary. 

Sidney  Rickman  Adams  died  suddenly  on  Novem- 
ber 2,  at  Abadan,  Persia,  where  he  was  engaged  in 

erecting  a  large  plant  for  the  Anglo-Persian  Oil  Com- 
pany on  behalf  of  the  Ridge  Roasting  Furnace  & 

Engineering  Company.  After  being  for  five  years  at 

Palmer's  Shipbuilding  and  Iron  Co.,  Ltd.,  and  for 
three  years  with  the  London  &  South  Western  Rail- 

way, he  went  to  South  Africa  in  1893.  In  the  follow- 
ing year  he  was  in  charge  of  the  construction  of  the 

plant  and  mill  extension  of  the  Langlaagte,  and  then 
joined  the  head  office  engineering  staff  of  the  Consoli- 

dated Gold  Fields,  being  employed  on  the  design  of 
the  plant  of  the  various  mines  belonging  to  that  group. 
He  was  resident  construction  engineer  on  the  Simmer 
&  Jack  and  Nigel  Deep.  He  was  responsible  for  the 
new  plants  on  the  Cinderella  Deep,  West  Rand  Mines, 
Aurora  West,  Meyer  &  Charlton,  and  George  Goch. 
The  equipment  of  Tweefontein  Colliery  was  carried 
out  by  him.  For  the  Oceana  Consolidated  he  equipped 
the  Rooiberg  tin  mines  in  the  Transvaal  and  went  out 
to  the  Taquah  and  Abosso  mines  in  West  Africa.  Be- 

ing over  age,  he  experienced  difficulty  in  joining  up 
after  the  outbreak  of  war,  but  he  quickly  obtained 
promotion  and  went  to  Gallipoli  in  the  Royal  Naval 
Division  with  the  rank  of  Major.  Later  he  was  sent 
to  France  with  the  Royal  Engineers,  and  suffered  there 
at  one  of  the  gas  attacks.  After  demobilization  he 
joined  the  staff  of  the  Ridge  Roasting  &  Engineering 
Company,  and  went  to  Persia.  He  was  a  member  of 
the  Institution  of  Mechanical  Engineers. 
Arthur  Strauss,  of  A.  Strauss  &  Co.,  tin  dealers 

and  merchants  of  Rood  Lane,  London,  E.G.,  died  on 

November  30.  By  his  death  the  London  Metal  Ex- 
change loses  one  of  its  oldest  members,  and  one  who 

for  many  years  was  probably  by  far  its  most  promi- 
nent and  forceful  personality.  Shrewd  and  resource- 

ful to  a  degree,  he  planned  and  carried  out  many  very 
successful  campaigns  in  tin,  mostly  on  the  bear  tack, 
but  unlike  most  market  operators  he  invariably  played 
a  lone  hand.  He  had  no  market  confidants  or  allies. 
His  deals  were  carried  out  bv  himself,  not  by  the  aid 
of  brokers  or  other  intermediaries  ;  and  while  he  ex- 

pected no  business  favours,  so  he  granted  none.  With 
him  business  was  always  business,  but  when  commer- 

cialism played  no  part,  there  was  nevertheless  a  softer 
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side  to  his  nature.  Of  German  origin  and  born  in 
Hesse,  he  started  business  in  London  with  his  brother, 
the  late  Alphonse  Strauss,  in  the  early  seventies. 
Their  ambition  to  be  the  leading  firm  in  the  tin  trade 
was  realized,  and  for  years  they  were  predominant, 
their  offices  proving  moreover  to  be  the  nursery  for  a 
number  of  lesser  lights  in  the  tin  world,  some  now  dead, 
others  still  very  much  alive.  The  brothers  made  an 
excellent  combination,  and  it  is  no  secret  that  Arthur 
Strauss  greatly  missed  the  able  assistance  of  his 
brother,  whose  financial  ability  was  of  the  highest 
order.  On  the  death  of  Alphonse  the  firm  of  A.  Strauss 
&  Co.  became  by  degrees  less  and  less  prominent, 
probably  to  some  extent  because  the  surviving  partner 
was  content  to  rest  on  his  laurels,  and  to  take  life  more 
easily.  He  never  entered  the  London  Metal  Exchange 
after  the  official  request  was  made  that  members  of 
German  birth  should  refrain  from  attending  the  mar- 

ket, and  the  war  itself  naturally  limited  the  activities 
of  firms  dealing  in  metals.  He  was  largely  interested 
in  the  PenpoU  tin  smelting  works  at  Devoran  and 
Liverpool.  For  some  years  he  represented  Camborne 
and  North  Paddington  in  Parliament,  which  latter 
constituency  he  contested  unsuccessfully  at  the  last 
general  election.  He  vigorously  opposed  the  Non- 
Ferrous  Metals  Bill,  the  inception  and  real  bearings 
of  which,  and  their  significance,  he  appreciated  to  a 
nicety.  While  excluded  from  the  Metal  Exchange  by 
the  anti-German  resolution,  Mr.  Strauss  sustained  a 
great  loss  through  the  death  in  the  war  of  his  eldest 
son,  an  officer  in  the  R.A.F.  His  own  end  came 
swiftly.  He  was  in  business  on  November  30,  and 
left  it  apparently  in  his  usual  health,  but  died  from  a 
heart  attack  soon  after  reaching  home.  He  was  73 
years  old.  His  surviving  son  recently  entered  the 
business  of  the  firm,  which  is  being  carried  on  by  the 
remaining  partner. 

TRADE  PARAGRAPHS 
The  Super-Vice  Engineering  Co.,  Ltd.,  have 

moved  their  office  from  the  Hop  Exchange  to  190, 
Bishopsgate,  London,  E.C.2. 
The  Cement  Gun  Co.,  of  Allentown,  Penn- 

sylvania, send  us  a  pamphlet  giving  the  results  of 

official  tests  of  the  strength  of'Gunite"  slabs. 
The  "  Edgar  Allen  News"  for  November  con- 

tains an  article  on  the  steel  casting  practice  at  the  works 
of  Edgar  Allen  &  Co.,  Ltd.,  Imperial  Steel  Works, 
Sheffield. 
Metropolitan-Vickers  Electrical  Co.,  Ltd., 

of  Trafford  Park,  Manchester,  send  us  a  pamphlet  re- 
lating to  their  Rateau  reducing-pressure  steam  turbine, 

and  a  number  of  pamphlets  relating  to  condensing 

plant. 
The  British  Electric  Vehicles,  Ltd.,  of 

Southport,  make  a  specialty  of  electric  locomotives  for 
mines,  driven  by  accumulators.  They  have  recently 
received  orders  for  their  locomotives  from  the  New 
Zealand  Government. 

J.  H.  Sankey  &  Son,  Ltd.,  of  Essex  Wharf,  Can- 
ning Town,  London,  E.,  makers  of  firebricks,  fire  ce- 

ments, and  refractories,  have  issued  a  chart  giving  the 
chief  metallurgical  temperatures  and  a  diagram  show- 

ing the  colour  at  the  various  temperatures. 
The  Allis  Chalmers  Manufacturing  Co.,  of 

Milwaukee  (London  Office,  Salisbury  House),  send  us 
a  number  of  recent  catalogues,  dealing  with  ball  granu- 
lators.  that  is,  ball-mills  suitable  for  producing  granu- 

lar material  ;  rotary  kilns,  coolers,  and  driers ;  con- 
centration machinery  and  equipment ;  and  cyanide 

plants  and  equipment. 

The  Nordberg  Manufacturing  Co.,  of  Mil- 
waukee, U.S.A.,  have  extended  their  works  in  order  to 

keep  pace  with  their  increase  in  business.  They  make 
a  specialty  of  2,000  h.p.  Diesel  engines  and  winding 
engines.  They  are  making  a  winding  engine  for  the 
Mitsui  mines  in  Japan,  which  it  is  believed  will  be  the 
largest  ever  exported  from  the  United  States. 

E.XPLOSIVES  Trades,  Ltd.,  of  6,  Cavendish  Square, 
London,  W.l,  have  changed  their  name  to  Nobel 
Industries,  Ltd.  The  company  is  engaged  in  the 
manufacture  of  other  articles  than  explosives  ;  in  fact 
explosives  account  for  only  40%  of  the  total  business. 
The  name  of  Nobel  is  a  valuable  asset  in  itself,  and  it 
was  felt  that  it  should  be  introduced  into  the  title  of 
the  company. 

The  Hardinge  Company,  of  New  York,  and  551, 
Salisbury  House,  London,  E.C.2,  send  us  a  number 
of  new  pamphlets  as  follow  :  Ball-Mill  Data,  giving 
comparisons  with  grated  cylindrical  ball  mills  ;  Grind- 

ing Data,  giving  results  of  the  Hardinge  mill  at  various 
installations ;  and  Grinding  Shale  for  Dusting  Coal 
Mines.  The  company  is  about  to  move  its  London 
office  to  larger  premises  at  11-13,  Southampton  Row, W.C.I. 

The  New  York  Engineering  Co.,  of  2,  Rector 
Street,  New  York,  are  putting  on  the  market  a  new 

The  Ludlim  Dvnamobile. 

mobile  power  unit  called  the  "  Ludlum  Dynamobile," 
which  is  intended  for  driving  the  small  portable  convey- 

ors used  in  certain  classes  of  mining  in  South  Africa. 
Previously,  power  for  this  purpose  was  furnished  by 
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the  old-fashioned  reciprocating  engine  and  portable 
boiler,  with  belt  and  pulley  transmission  to  the  con- 

veyor. The  object  of  the  Ludlum  Dynamobile  is  to 
realize  the  utmost  economy  in  generating  power,  and 
high  economy  and  great  flexibility  in  delivering  that 
power  to  the  driven  mechanism.  The  Dynamobile 
consists  of  a  special  type  of  Ludlum  water-tube  marme 
boiler,  a  steam  turbo-generator  unit,  switchboard, 
boiler  feed  pump,  feed-water  heater,  condenser  and, 
where  the  highest  economy  is  sought,  a  superheater, 
all  mounted  on  a  steel  frame  carried  on  wheels.  It  is 
extremely  simple  in  construction  and  in  operation,  is 
free  from  vibration,  and  is  practically  fool-proof  in 
construction.  The  Ludlum  marine  boiler  has  gained 
wide  acceptance  in  the  marine  world  by  virtue  of  its 
high  economy,  simplicity,  and  compactness.  In  the 
Dynamobile  illustrated,  the  boiler  was  designed  for 
burning  wood,  the  combustion  chamber  being  unsually 
large.  But  the  outfit  can  be  furnished  for  burning  any 
kind  of  fuel.  The  combustion  chamber  is  entirely  sur- 

rounded by  the  water-filled  steam-generating  parts  of 
the  boiler,  this  not  only  assuring  high  economy  but 
also  doing  away  with  all  fire-brick  lining.  The  latter 
feature  is  of  special  value  in  a  portable  plant  like  this, 
as  transportation  over  rough  roads  would  break  or  dis- 

lodge a  fire-brick  furnace  lining.  The  high  efficiency 
of  the  boiler  and  turbo-generator  set,  and  its  compact- 

ness and  light  weight,  makes  the  Dynamobile  a  most 
economical  and  desirable  unit  for  portable  power  pur- 

poses, as  it  can  be  located  near  its  source  of  fuel  and 
its  power  electrically  transmitted  to  any  reasonable  dis- 

tance with  minimum  loss.  This  new  high-duty  port- 
able plant  will  be  a  serious  rival  to  the  European  out- 

fits known  as  Locomobiles  and  extensively  used  in 
foreign  countries.  The  latter  consists  of  an  internally- 
fired  boiler  of  high  efficiency  with  a  reciprocating  steam 
engine,  and  contains  many  refinements  making  for 
economy,  and  in  spite  of  the  fact  that  it  is  very  heavy 
and  costly,  the  Locomobile  has  found  extensive  use 
abroad  because  of  its  economy.  The  weight  of  the 
Ludlum  Dynamobile  is  only  about  one-third  that  of 
the  Locomobile  and  its  price  is  much  lower,  while  its 
efficiency  is  claimed  to  be  even  higher  than  that  of  the 
European  unit.  The  outfit  illustrated  is  of  10  k.w. 
capacity.  Larger  units  up  to  200  k.w.  are  furnished, 
either  alternating  or  direct  current. 

METAL  MARKETS 
Copper. — The  month  of  November  witnessed  a 

general  decline  in  copper  values.  The  weakness  was 
once  more  traceable  to  the  United  States,  where  the 
big  producers,  in  spite  of  the  reductions  already  made 
in  prices,  have  as  yet  been  unable  to  dispose  of  a 
sufficiently  large  proportion  of  their  big  surplus  stock 
of  metal.  The  burden  of  financing  the  accumulations 
has  made  it  necessary  for  producers  to  make  cuts  in 
their  price  in  the  hopes  of  stimulating  business.  So 
far,  however,  they  have  been  rather  too  slow  in  shad- 

ing their  prices,  and  the  reductions  in  quotations  were 
generally  already  anticipated  by  dealers.  The  result 
is  that  although  the  price  in  America  touched  below 
13J  cents  per  lb.  it  seems  very  doubtful  if  any  impor- 

tant quantity  has  been  moved.  In  the  meanwhile, 
consumers  here  have  had  the  advantage  of  buying  at 
fairly  low  figures,  as  electrolytic  copper  in  this  country 
has  been  frequently  sold  at  lower  prices  than  the  actual 
importing  cost.  While  this  may  have  been  to  a  cer- 

tain extent  intelligent  anticipation  on  the  part  of  deal- 
ers as  to  the  course  of  the  market  in  America,  it  may 

also  have  been  induced  by  expectations  of  an  improv- 
ing dollarexchange,  which,  of  course,  would  reduce  the 

parity  here.  The  standard  market  reflected  the  easier 
conditions  in  electrolytic,  the  general  financial  unsettle- 
ment,  and  the  unsatisfactory  Wall  Street  reports  which 
have  come  to  hand  from  New  York.  Prices  were 
marked  down  considerably  during  the  month.  Mean- 

while business  in  copper  with  the  consuming  trades  in 
this  country  has  been  restricted,  buyers  confining  their 
purchases  to  early  deliveries,  and  apparently  following 
a  hand-to-mouth  policy.  It  is  generally  believed  that 
consumers  are  not  well  bought,  and  a  change  in  senti- 

ment might  bring  out  a  fair  amount  of  business  which 
would  help  the  reaction.  It  seems  probable,  however, 
that  consumers'  order  books  are  not  so  well  filled  as 
they  were  at  one  time,  and  they  may  not  have  so  much 
business  to  cover  as  is  supposed.  The  whole  sentiment 
of  the  market  might  change  very  quickly,  but  the  gener- 

ally pessimistic  feeling  which  has  ruled  recently  in  re- 
gard to  all  markets  has  not  been  conducive  to  much 

change  in  an  upward  direction.  As  regards  manufac- 
tured copper,  inquiry  has  been  very  quiet,  India,  of 

course,  being  still  out  of  the  market. 
Average  prices  of  cash  standard  copper  :  November 

1920,  j^84.  18s.  6d.  ;  October  1920,  £92,.  10s.  Id. ; 
November  1919,  ;^98.  18s.  9d.  ;  October  1919,  /103. 
10s.  lid. 

Tin. — The    market    during   November    fluctuated 
somewhat,  but  with  a  generally  flat  tendency,  the  drop 
on  the  month  amounting  to  about  /60  per  ton.     For 
some  time  previously  the  situation  in  tin  had  been  re- 

garded as  fairly  good,  and  a  substantial  rise  in  prices 
appeared  to  be  generally  anticipated.    However,  recent 
circumstances  in  the  financial  world,  and  in  the  markets 
for  all  commodities,  have  been  distinctly  against  a  rise 
in  the  price  of  anything,  and  during  the  period  under 
review    prices  came   below    figures  which   had   been 
touched  in  pre-war  days.     In  spite  of  that  fact,  how- 

ever, the  market  is  still  at  a  fairly  high  price  as  com- 
pared to  what  was  formerly  regarded  as  a  normal  level 

before  the  war.     Of  course,  one  of  the  chief  factors 
against  this  market  has  been  the  failure  of  the  demand 
from   the   United  States.     Conditions  there  seem  to 
have  been  very  unsatisfactory,  and  although  it  is  un- 

derstood that  the  tinplate  trade  in  the  United  States 
has  been  fairly  active,  and  that  the  stocks  held  by  users 
must  be  getting  worked  down,  still   there  has  been 
sufficient  metal  on  the  spot  in  America  to  meet  any 
immediate  demand,  and  any  slight  improvement  in  the 
inquiry    there    was   really    not    felt    materially    here. 
Meanwhile  consumers  in  thiscountry  have  been  follow- 

ing a  hand-to-mouth  policy  in  regard  to  their  purchases. 
The  tinplate  market  in  this  country  has  not  been  in  a 
satisfactory  condition,  business  being  slow,  and  prices 
unremunerative,  so  that  there  has  been  a  tendency  to 
slow-down  operations,  the  reduction  in  the  number  of 
mills  operating  during  October  in  Wales  amounting  to 
46.     In  regard  to  supplies,    there  are  certainly   fair 
stocks  in  this  country,  and  as  the  Straits  have  been 
selling  rather  sparingly  it  looks  as  if  some  accumula- 

tions might  have  collected  there.     There  are  probably 
some  stocks  in  Batavia,  but  it  is  thought  that  those  in 
China  have  been  reduced,  although  there  may  still  be 
a  moderate  quantity  in  that  quarter.     Of  this  it  is  be- 

lieved a  fair  proportion  is  No.  3  grade,  which  is  not  so 
much  in  demand  in  this  country.     In  addition  to  these, 
there  is  also  understood  to  be  a  fair  stock  of  tin  in 
Holland.     All   things   considered,    therefore,   for  the 
moment  there  seems  to  be  plenty  of  tin  in  sight,  while 
the  demand  is  distinctly  slack.     Early  in  December  it 
became  known  that  an  arrangement  had  been  come  to 
in  the  East  whereby  the  Government  of  the  Straits 
Settlements  would  take  over  from  the  smelters  from 

day  to  day  any  unsold  quantities  of  tin  at  a  price  which 
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Daily  London  Metal  Prices  :   Official  Closing 
Copper,  Lead,  Zinc,  and  Tin  per  Long 

Copper 

Standard  Cash Standard  (3  mos.) 

d. 

Electrolytic Wire-Bars Best  Selected 

Nov. 10 

11 

£    s. 
90  0 

d. £    s. d. 
£     B. 

d.   £    s. £ 

s. 

d. 
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d. 

£ s. d.  £   s. 

d. 

£ s. 

d.   £ 

s.  d. 
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0 oto  102  0 0 99 0 0  to  100 0  0 

87  17 6  to 88  0 0 87  0 Oto  87  5 0 99 0 
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0  0 12 
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69 

0 
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0  0 15 
85  15 0  to 86  0 0 84  10 Oto  84  15 0 

96 

0 
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0 96 0 0  to  98  0 0 

98 
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0  0 16 84  15 0  to 85  0 
0 
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10 
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97   10 0 

95 

10 0  to  97  10 0 

94 
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17 84  0 0  to 
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0 

95 
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94 
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94 
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0 

94 
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94 

0 Oto  96 0  0 

19 81  5 0  to 81  10 0 81  5 0  to  81  10 0 93 0 
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0 93 0 Oto  95  0 C 

92 

0 Oto  93 
0  0 22 

23 
78  10 0  to 78  15 0 79  0 Oto  79  5 0 

90 

0 

0  to 
92  0 

0 90 0 Oto  92  0 0 92 0 
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90 

0 
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29 
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88 
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90 

0 
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86 
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84 
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0 

84 
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81 
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88 
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10 
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Q 79  15 0  to 
80  0 
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90 
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10 
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7 80  10 0  te 80  15 
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90 

10 
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10 
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0  0 8 81  10 0  to 81  15 0 81  5 Oto  81  10 0 

91 
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91 
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88 
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would  equal  about  ;f226  to  ;^227  landed  here.  As  this 

tended  to  stabilize  the  market  in  the  Straits  and  to  pre- 
vent any  decline,  the  news  had  a  firming  effect  on 

values  in  London. 

Average  prices  of  cash  standard  tin  :  November  1920, 

£2n.  5s.  6d.  ;  October  1920.  ;^258.  8s.  8d.  ;  Novem- 
ber 1919,  /283.  13s.  7d.  ;  October  1919,  ;^279.  4s.  lOd. 

Lead. — Like  others,  this  metal  also  declined  during 
the  month  of  November,  and  while  this  may  be  partly 

due  to  sympathy  with  other  markets,  the  fact  remains 
that  considerably  more  selling  appeared,  not  only  for 

forward,  but  also  for  early  lead.     In  view  of  the  com- 
parative tightness  of  the  near  position,  free  offerings  of 

November   lead   came  as    somewhat   of   a  surprise, 
Hitherto  the  near  position  had  stood  at  a  premium 

compared  to  forward,  but  the  position  was  quickly  re- versed.     About    the   middle   of    the    month    advices 
reached  London  from  the  Broken   Hill  Company  in 
Melbourne  to  the  effect  that  they  expected  to  resume 

production  in  January  and  to  commence  shipments  in 

February.     The  total  monthly  production  it  was  ex- 
pected would  amount  to  7,000  tons,  of  which  quantity 

4,500  to  5,000  tons  would  be  available  for  export  to 

Europe  and  America.     It   was  also  stated   that  the 

Associated  Smelters'  stocks  of  pig  lead  were  nil,  and 
that  there  were  no  Government  stocks  in  Australia.    It 
had  previously  been  announced  that  the  strike  has  been 
declared  off  on  November  10,  and  this  further  news  did 
much  to  clear  up  the  doubts  in  regard  to  the  position 
in  that  quarter.     It  cannot  be  said  that  the  announce- 

ment had  any  very  definite  effect  on  the  market,  al- 
though in  some  quarters  it  is  believed  that  the  forward 

sellings  indulged  in  were  bear  operations,  based  on  the 
prospect  of  moreliberal  supplies  coming  from  Australia. 
To  put  the  decline  down  to  any  particular  feature, 
however,  is  rather  difficult,  as  the  whole  tendency  of 
the  metal  markets  was  in  any  case  toward  a  lower  level. 
In  the  meanwhile,  business  with  consumers  has  been 
fairly  steady,  but  not  particularly  large,  and  in  the 
bulk  of  cases,  buyers  confined  their  purchase  to  early 
deliveries.     A  little  inquiry  has  come  to  hand  from 
Japan,  and  some  business  has  been  done,  but  so  far  it 
has  not  amounted  to  anything  very  important.     The 
market  in  America  has  shown  rather  a  weak  tone,  and 
the  price  of  the  chief  interest  there  dropped  to  5  J  cents. 

In  many  quarters  it  is  believed  that  before  very  long 
the  position  may  be  such  that  offerings  of  metal  will 
come  from  America. 

Average  prices  of  soft  pig  lead  :  November  1920, 
£52.  5s.  6d.  ;  October  1920,  ;^35.  2s.  Id.  ;  November 
1919,  ;^34.  16s.  ;  October  1919.  ;^28.  15s.  lid. 
Spelter. — This  market  has  not  made  a  very  good 

showing  during  thepast  month. and  this  mustbelargely 
attributed  to  the  lack  of  any  good  consuming  demand, 
coupled  with  the  inducement  offered  by  the  adverse 
exchange  rates  for  Continental  countries  to  offer  their 
metal  here.  Early  in  the  month  Germany  came  out 
with  some  offers,  and  this  was  instrumental  in  bring- 

ing about  a  weaker  tone  on  the  market.  On  the  top  of 
this,  Belgium,  which  country  hadpreviously  been  with- 

holding from  the  market  owing  to  the  unprofitable  level 
of  prices,  also  came  out  with  offers  owing  to  the  de- 

cline in  the  Belgian  exchange.  These  factors  natur- 
ally had  a  depressing  effect  on  prices  here,  especially 

when  there  was  an  insufficient  consuming  demand  to 
take  care  of  the  spelter.  Latterly,  however,  there  was 
less  desire  on  the  part  of  the  Continent  to  sell.  What 
is  the  uncertain  factor  is  the  stock  of  spelter  in  Norway, 
which  for  a  long  time  has  been  held  for  prices  which 
are  rather  above  the  market  here.  Holders  no  doubt 
could  have  disposed  of  the  metal  at  much  better  prices 
than  are  nowobtainable,  and  it  may  be  that,  seeing  they 

missed  their  chance,  they  will  hold  on  in  hopes  of  get- 
ting a  better  price  ultimately.  What,  however,  must 

be  recollected  is  that  the  financing  of  this  metal  must 
be  somewhat  burdensome,  and  may  be  the  means  of 
forcing  it  out.  Apart  from  this  Norwegian  position, 
the  market  seems  to  be  in  a  fairly  sound  condition,  as 
there  seems  to  be  no  prospect  of  America  offering  here 
at  prices  which  would  make  business  possible.  Indeed 
early  in  December  some  buying  was  done  here  by  the 
United  States,  which  had  a  firming  effect  on  prices.  The 
galvanized  sheet  business  has  been  very  quiet  for  some 
time,  and  therefore  the  consumption  of  spelter  in  this 
country  has  been  distinctly  restricted,  and  however 
sound  the  position  might  be,  it  would  appear  to  be 
necessary  that  a  revival  in  general  trade  should  take 
place  before  any  permanent  rise  could  be  seen  in  this market. 

Average  prices  of  spelter  :    November  1920,   /35. 
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Prices  on  the  London  Metal  Exchange. 
Tons  ;  Silver  per  Standard  Ounce ;    Gold  per  Fine  Ounce. 

Lead 
Zinc 

Spelter) 

Standard  Tin Silver 
Gold 

Soft  Foreign English 
( 

Cash 3  mos. Cash 

For- 
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£   s. d.   £    s. 
d. 

~r r. 
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£     s. 
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d. 

£ 

s. 
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d. 
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433 44S 

117  6 

30 
Dec. 

1 26  5 0  to  27  0 0 
28 

0 0 29  15 0  to  31 

10 

0 208  15 0  to  209  5 0 213 

15 

0  to  214  5 0 

44g 44i 

117  5 

28  15 0  to  29  10 0 30 
10 

0 
30  10 

Oto32 5 0 214  0 0  to  214  10 0 219 0 0  to  219  10 0 

44i 44i 

117  4 2 

27  5 0  to  28  0 0 29 0 0 31  10 0  to  33 5 0 221  0 0  to  221  10 0 

2-4 

10 

0  to  225  0 0 

44| 

45 

117  6 
3 

26  10 0  to  27  5 0 
28 10 

0 
30  15 

Oto32 

10 

0 218  10 0  to  219  0 0 

223 

10 0  to  222  15 0 

43i 

44j 

118  2 
6 

26  0 0  to  26  15 0 
28 

0 0 31  15 
Oto33 0 0 223  10 0  to  224  0 0 

227 

15 

0  to  228  0 0 

43i 434 

118  9 

7 
26  5 0  to  27  0 0 28 0 0 32  10 0  to  33 

15 

0 225  10 0  to  226  0 0 

229 10 

0  to  229  15 0 

43 

431 

118  7 

8 

26  0 0  to  26  15 0 
28 

0 0 31  10 Oto33 

12 

6j  228  0 

0  to  228  10 0 

232 

0 0  to  232  5 0 

39i 

40 

119  0 

9 

14s.  7d.  :  October  1920,  £AQ).  5s.  6d.  ;  November  1919, 
^46.  17s.  3d.  ;  October  1919,  /43.  17s.  lid. 
Zinc  Dust.  —  High-grade  Australian  has  fallen 

from  /85  to  £80  per  ton. 
Antimony. — Prices  have  declined,  English  regulus 

of  ordinary  brands  now  being  quoted  at  £A5  per  ton, 
but  lower  prices  are  quoted  for  large  quantities,  values 
ranging  down  to  ;^42per  ton.  Special  brands arequoted 
at  from  /48  to  ;^43.  10s.  according  to  quantity.  In  re- 

gard to  foreign  material,  this  has  also  been  rather  easier, 
and  stands  at  around  ;^38  for  material  on  spot. 

Arsenic. — Business  is  very  quiet,  and  the  quotation 
is  now  /71  per  ton  delivered  London  and  Liverpool. 

Bismuth. — A  certain  amount  of  business  has  been 
moving,  and  the  quotation  is  unaltered  at  12s.  6d. 

per  lb. 
Cadmium. — This  market  is  not  active,  and  the  quo- 

tation stands  at  about  6s.  to  6s.  3d.  per  lb. 
Aluminium. — The  price  is  still  quoted  at  /165  per 

ton  for  the  home  trade,  and  has  been  reduced  to  the 
same  figure  for  export. 

Nickel. — The  price  has  been  reduced  £\S  per  ton 
to  /215  for  home  and  export. 

Cobalt  Metal. — Business  has  not  been  active,  and 
the  quotation  may  be  called  27s.  to  30s.  per  lb. 

Cobalt  Oxide. — The  price  of  black  oxide  is  at  pres- 
ent about  17s.  6d.  and  grey  18s.  6d.  per  lb. 

Platinum. — Values  are  again  lower,  the  present 
quotation  being  about  /23  per  oz.  It  is  understood 
that  some  quantities  of  Russian  platinum  are  available 
for  sale  in  Norway. 

Palladium. — The  quotation  for  this  article  is  also 
lower  at  /22  per  oz. 

Quicksilver. — This  market  has  been  very  quiet, 
the  business  doing  being  confined  to  retail  lots.  The 
chief  producers  still  maintain  their  price  at  /15.  IDs. 
per  bottle.  The  market  quotation,  however,  does  not 
seem  to  be  any  better  than  £\5.  5s.  to  ;^15.  10s.  per 
bottle,  values  being  weakened  by  cheap  offerings  of 
Italian  for  forward  shipment. 
Selenium. — 10s.  6d.  to  13s.  per  lb. 
Tellurium. — The  current  quotation  is  about  95s. 

to  100s.  per  lb. 
Sulphate  of  Copper. — The  market  is  very  quiet, 

and  quotations  are  if  anything  easier,  at  about  /40  to 

/41  per  ton. Manganese  Ore. — The  present  quotation  is  about 
2s.  lOd.  per  unit  c.i.f.  United  Kingdom  or  Continent. 
Tung.sten  Ores. — Wolfram  65%  stands  at  about 

20s.  to  22s,  per  unit,  c.i.f. 
Silver. — The  market  opened  the  month  at  52id. 

per  oz.  for  spot  standard  bars,  and  prices  improved 
until  on  November  10  it  touched  54|d.  per  oz.  Subse- 

quently the  tendency  was  downward,  the  quotation  at 
the  end  of  the  month  being  43§d.  per  oz. 
Graphite. — This  market  is  quiet,  and  the  tendency 

is  apparently  easier,  although  there  is  no  quotable 
alteration  in  prices.  Soft  velvety  flake  85  to  90% 

stands  at  /60  to  /"80  per  ton,  while  Madagascar,  80  to 90%,  is  about  /21  to  £25  per  ton. 
Molybdenite. — The  quotation  is  rather  nominal  at 

65s.  per  unit,  c.i.f.  United  Kingdom. 
Chrome  Ores. — The  present  price  of  48  to  52%  is 

about  /8  per  ton  c.i.f. 
Iron  and  Steel. — Business  has  been  rather  slow 

to  get  properly  started  again  after  the  stoppage  caused 
by  the  coal  strike.  The  blast-furnaces  have  duly  been 
got  going  again,  but  in  many  cases  are  only  turning 
out  inferior  grades,  and  not  foundry  iron,  and  it  is 
foundry  iron  that  is  wanted.  Therefore,  although  it  is 

hoped  soon  to  open  up  business  with  over-seas  markets 
in  Cleveland  iron,  it  does  not  appear  as  if  there  would 
be  any  of  this  description  available  yet  awhile  for  ex- 

port. In  the  meanwhile,  Continental  iron  is  being 
offered  in  this  market,  and  it  looks  as  if  there  would 
have  to  be  a  drastic  readjustment  of  prices  soon  in  the 
quotations  named  by  makers  in  this  country.  So  far, 
however,  apparently  the  home  demand  has  been  suffici- 

ent to  obviate  the  necessity  of  such  a  course,  but  with 
Continental  offers  insistent,  this  state  state  of  affairs 
cannot  be  expected  to  continue.  In  regard  to  manu- 

factured iron  and  steel,  the  same  remarks  apply.  Iron 
and  semi-finished  steel  are  being  offered  here  at  very  cut 
prices,  the  present  exchange  rates  with  the  Continent 
making  this  business  practicable.  As  a  result  of  this, 
it  looks  as  if  steel  prices  would  have  to  be  drastically 
altered  also.  So  far  there  have  been  certain  reductions 

made,  but  buyers  are  still  rather  chary  about  commit- 
ting themselves,  and  it  looks  as  if  prices  would  have 

to  come  down  further. 
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STATISTICS. 
Production  of  Gold  in  the  Transvaal. 

Rand 

Else- 

where 
Total 

Oz. 
Oz. 

Oz. 

Year  1919   8,111.271 218.820 
8.3^0.091 

653.295 
607.918 

689.6*5 
667.926 

681.551 
6^9.199 
718.521 

683,604 665,486 
645,819 

17.208 
17,412 
17  391 
19.053 
17,490 

16,758 
17.578 
18.479 
16.687 
16.653 

670,503 
625,330 
707.036 
686.979 

699.041 I     ̂  715.957 
July      736.099 

702.083 
September   682.173 

662.472 

Transvaal  Gold  Outputs. 

Natives  Employed  in  the  Transvaal  Mines. 

Gold 
mines 

September  30.  1919 
October  31    
November  30   
December  31   

January  31,  1920   ... 
February  29     
March  31   
April  30   
May  31   
June  30   
July  31   
August  31   
September  30   
October  31    

169.120 
167.499 
164.671 
166.155 
176.390 
185.185 
188.564 
189,446 
184,722 
179,827 
174,187 
169,263 
163,132 
159,426 

Coal 
mines 

12,392 
12,691 
12,565 
12.750 

12.766 
12,708 
12.788 
12,951 
12.897 13.036 

13.005 13,535 

13.716 
13  858 

Diamond 
mines 

5.294 4,492 

4,337 
4,271 
4,796 

5,217 5,232 

5,057 4,793 
4,596 

4,521 

4,244 4,323 

4,214 

Total 

186.806 
184.682 

181.573 
183,176 

193.952 

203.110 

205584 207.454 202,412 
197,459 
191,713 
187,042 
181,171 177,498 

Cost  and  Profit  on  the  Rand. 
Compiled  from  ofiScial  statistics  published  by  the  Transvaal 

Chamber  of  Mines.    The  profit  available  for  dividends  is  about 
65%  of  the  working  profit.     Figures  for  yield  and  profit  for  1919 
based  on  par  value  of  gold ;  subsequently  gold  premium  included . 

Tons 
milled 

Yield 

per  ton 
Work'g cost 

per  ton 

Work'g 
profit 

per  ton 

Total 
working 

profit 

July,  1919     2,134,668 
2,036,128 
2.019.109 
2.108,698 
1.933,526 
1,845,088 

s.    d. 
27  10 
28  5 
28    6 
28    3 
28    8 
28    8 

28    7 

34  4 
35  1 
31     8 
31     5 
31     9 
31  10 
33    6 

36  11 
38  11 

s.    d. 
21  9 

22  11 
22  10 
22  6 
23  5 
25    6 

s.  d. 

6    0 5     5 
5    7 

5  10 
5     5 

3  10 

£ 
611,118 
551,203 
560,979 
612,841 
521,472 
354,098 

September   
October    
November   
December   

Year  1919    24,043,638 22  11 
5    6 

6,605,509 

January,  1920... 
February    

2.038.092 
1.869,180 
2,188.104 
2,065.446 
2,117,725 
2,146.890 
2.194,050 
2.057.560 
1.950.410 

24  2 

28    3* 

25  2 
26  3 

25  11 25    2 
24  6 
25  0 
25    6 

10  2 

6  10* 

6    6 

5     2 
5  10 6  8 

9    0 11  11 13    5 

1,036,859 

644.571* 

716.610 
533.940 
618.147 
692  510 

July    
98\058 

1,226  905 
September     ... 

1,276.369 

*  Results  affected  by  the  back-pay   disbursed   in  accordance 
with  new  wages  agreement. 

Production  of  Gold  in  Rhodesia  and  West  Africa. 

Rhodesia West  Africa 

1919                1920 1919 1920 

January    
February    

£ 
211,917 
220,885 
225,808 
213,160 
218,057 
214,215 
214,919 
207  339 
223,719 
204,184 
186.462 
15S,835 

oz. 

43.428 44,237 

45  779 
47,000 
46,266 

45,054 
46.208 
48.740 

45.471 
47.343 

£ 
104.063 
112.616 

112,543 109,570 
100.827 
106.612 
102.467 
103,112 

100,401 
91,352 
98,322 
98.806 

May      No 

official returns 

published. 

July      

September  ... 

November    ... 
December   ... 

Total   2.499.498 459.526 1.240.691 

Aurora  West     

Brakpan      
City  Deep   
Cons.  Langlaagte   
Cons.  Main  Reef     
Crown  Mines   
Durban  Roodepoort  Deep 
East  Rand  P.M   
Ferreira  Deep   

Geduld   
Geldenhuis  Deep    
Glynn's  Lydenburg   
Goch    
Government  G.M.  Areas 
Kleinfontein      
Knight  Central    
Knights  Deep   
Langlaagte  Estate   

Luipaard's  Vlei   
Meyer  &  Charlton   
Modderfontein     
Modderfontein  B    
Modderfontein  Deep   .... 
Modderfontein  East   
New  Unified     

Nourse    
Primrose    
Princess  Estate   
Randfontein  Central   
Robinson   
Robinson  Deep   
Roodepoort  United    
Rose  l3eep     
Simmer  &  Jack    

Springs   
Sub  Nigel   
Transvaal  G.M.  Estates- 
Van  Ryn     
Van  Ryn  Deep     
Village  Deep    
Village  Main  Reef   
West  Rand  Consolidated 
Witwatersrand  (Knights) 

Witwatersrand  Deep  .... 
Wolhuter   

September 
Treated 

Tons 

9.850 
56,850 84.000 

39.510 
49,000 

179.000 
2 1 .800 

119.000 

32,000 
44,100 

48,400 

3.616 13,500 

133,500 
47,800 

27,000 
46,850 

38.700 
16,060 
13.300 

86.C00 

53,000 42.700 

24.200 
11,200 42  000 

20,000 

116,000 
41,300 

50,300 
24,600 
52,000 
54,500 40,000 

9,500 
16.770 
31.500 47.000 

48,500 
15,500 

3 1 ,600 
33.500 

32,000 

32,800 

Yield 

Oz. 

£14.879' 

23.724 

33,837 

£68.442' 

17,190 

56.640 
7,351 

33.687 11,802 

15.347 
13,064 

£7.838 

£17,499'* £295,180'^
 

12,660 

7.158 7.510 

£67,089'*
 

£23,330'*
 

£48.895'*
 

43,671 
28.983 

21.920 

9.857 

£14.960'* 

13.118 

£22,839* 

884 

£179,488* 

8,702 

15,921 

£26,918 
13.219 

12.998 

17,364 

6.342 

£31,703"*
 £47,293' 

£145,289 15,192 4,070 

£50,629 

£59.826' 

8.719 8.908 

October 

Treated!  Yield 

Tons 
9,400 

56,000 

75,000 
39.200 
47.000 

179.000 

23.000 119.000 

30,700 
44.500 

45.300 

3.060 12.900 
135,000 
43,800 

24,400 
41,500 

14,740 12,600 

94.0C0 

55,000 42,600 

26.600 
10,800 
44,700 

20,000 
104,500 

39,200 49,100 
22,000 
47,500 

55,800 
38,700 
10,700 
17,430 

32.100 46.6C0 

46.000 

12.300 

30,800 
33,000 
33,100 

33,500 

Oz. 

£14.858* 

24.629 

30.587 

£67.851* 

16.500 

55,473 

7,331 31.641 
11.219 

15.757 
12.473 

£7.317* 

£i8.ur 

£315.633'* 

12.458 

6,507 

£68,456'* 

£21,781* 

£48.733'* 

47,358 

28.705 
21.927 

10916 

£l4,746* 

13.852 

£23,884* 

553 

£172,433 

7,902 14,881 

26.189 
12.067 
12.406 

16.450 6.C49 

£36,468'* 

£51,203* 

£142.895'* 

14,595 

2.654 

£50.140* 

£55.471 
8.976 

8.598S 

♦Output  at  £5.  17s.  6d.  peroz. 

■West  African  Gold  Outputs. 

Abbontiakoon    .... 
Abosso    

Akoko     
Ashanti  Goldfields 

Obbuassi    
Prestea  Block  A.... 

Taquah   

September Octo 

Treated 
Value 

Treated 
Tons 

Oz. 

Tons 

6.558 £ll,229 

6,401 
5.500 2,179 5,970 

156 

131 — 
5,905 

7.237 5.856 
790 

£  1,805* 

694 

9,439 

£15,168' 

9.629 3,185 
1,876 2810 

Oz. 

£ll.804* 

2,390 

6.637 

£l,9S7* 
£15,577* 

1.562 

*  At  par. 

Rhodesian  Gold  Outputs. 

Falcon    
Gaika   
Globe  &  PhcEnix   
London  &  Rhodesian  ... 
Lonely  Reef   
Planet-Arcturus       
Rezende      
Rhodesia,  Ltd   
Rhodesia  G.M.  &  I   
Shamva       
Transvaal  &  Rhodesian 

September Treated 

Tons 

15.072 

3,849 6,063 2,195 

5,300 
4,800 

5,600 

294 
603 

49,850 

1,500 

Value 

£ 

29  774* 

5,516 

6,374+ 2,177 
5,257+ 

2,141+ 2.481+ 
111 
329  + 

46.02911 

5.56< 

October 

Treated 
Tons 
15.362 

3.858 

5.722 
5.400 
5.400 

5.700 

834 

650 

51,150 1.500 

2.983: 
1.285 

7.277 

5.344 

2.460 

2.517 

478 

315 

£45.204§ 
/:5.055 

*  Gold.  Silver,  and  Copper:  +OuncesGold;  II  Gold  at  UOs. peroz. 
I  Also  271  tons  copper.    §  Gold  at  115s.  per  oz. 
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West  Australian  Gold  Statistics. — Par  Values. 

October,  1919 
November  ... 
December  ... 
January,  1920 
February    
March      

April    
May      
June     
July      
August   
September  ... 
October   
November    ... 

Reported 
for  Export 

oz. 

586 
1,171 

831 836 

1,928 

835 
227 502 

167 

141 
174 128 

Delivered 
to  Mint 

oz. 

64,987 
64,823 

27,334 
25.670 49.453 

54,020 56,256 
50,976 
56.679 

48,341 54.258 
54,940 
53,801 54,729 

Total 

oz. 

65,573 

65,994 28.165 
26,506 
51,381 
54,020 

57,091 51.203 

57,181 
48,341 
54,425 

55,081 
53,975 
54,857 

Total value  £ 

278,535 
280.323 
162,575 112,590 

218,251 

229,461 242,506 
217,495 

242,638 

205,340 
231.185 
233,963 
229.275 

233.017 

Australian  Gold  Returns. 

Victoria. Queensland. 
New  South 

Wales 

1919 1920 1919 
1920 1919 1920 

January  ... 
February  . 
March   
April      

£ 
36,238 
46,955 
40,267 
63,818 
37.456 
41.465 
37.395 
51,564 
76,340 
39,018 
40,735 

63,311 

Oz. 
7.105 
8,677 

24,126 

6,368 13,263 

15,707 
12,782 
12,809 
13.973 

£ 
37,100 
43,330 
48,000 

61,200 

38,200 44,600 
42,060 

49,700 

37,120 
36.100 

32,720 44,500 

Oz. 

4,724 7,200 

6.973 
8,368 

8,432 13,725 

9,596 
9,973 11.789 

9,300 

£ 18,000 

24.000 
16,000 
24.000 

16,000 
17,000 

22,000 
20,000 
13,000 

28,000 51,000 

31,000 

£ 
28,000 15.000 

22,000 
12,000 
13,800 

8,700 17,410 
17,158 13,872 
24.752 

July     
August    ... 
September 
October  ... 
November 
December 

Total  ... 575.260 113.709 514,630 
90,001 280.000 172,702 

Australasian  Gold  Outputs. 

September October 

Treated Value Treated Value 

Associated  G.M.  (W.A.)... 
Blackwater  (N.Z.)   
Bullfinch  (W  A  )     

Tons 
5,896 
1.657 
5.800 

15.000* 

11.040 

8.543 
13,155 
3,204 
9,355 
1.510 
6.286 
1,376 192 

11.529 

7,293 12,805  1 
5.500  1 

1,802 

£ 

7.364 
3.384 i.7ii: 1.29411 
4,812: 

25,594 
5,948: 
4.763 

10,945+ 

2,617 
9,880 
9,549+ 
463 

14,709 

2,127: 
3.710: 

29.1728 
i,8io: 
7,905S 
4,402 

Tons 

5,601 1,042 
6,000 

10,560 

8,731 13,817 
3,681 
9,892 
1,500 
6,002 
1,627 

12,996 
7,238 12.706  1 

1.533 

£ 
8,273 
1,411 
1,260 

4,916: 

26,327 5,466: 
7,702 

12,881 
2,828+ 

7,240 10,575 

538 16,065 

2,917 4,007: 

Cock's  Pioneer  (V.)   
Golden  Horseshoe  (W.A.) 
Great  Boulder  Pro. (W.A.) 
Ivanhoe  (W.A.)    
Kalgurli  (W  A  )   
Lake  View  &  Star  (W.A.). 
Menzies  Con.  (W.A.)   
Mount  Boppy(N.S.W  )   ... 
Oroya  Links  (W  A  )   
Progress  (N.Z.)   
Sonsof  Gwalia(W.A)   
South  Kalgurli  (W.A.)   

Waihi  (N  Z  )      

Waihi  Grand  Junc'n  (N.Z.) 
Yuanmi  (W.A.)    

11,691§ 

872: 

+  Including  royalties:    :  Oz.  gold. ;   *Cu.  yd. 
cone. :    §oz.  silver. 

I  Also  16  tons  tin 

Miscellaneous  Gold  and  Silver  Outputs. 

September October 

Treated Value Treated Value 

Tons 
32.000 
20,983 
2,600 
9,355 

20,299 
5,800 
6,000 

44,640 
1,160 

17,000 

£ 
212  000+ 
10,98  3  +  : 

6,756 

183.240+ 

158.293* 
75.851  + 

2, 15011 7,789 
36,000 
31,598: 

3.878* 

93,000+ 

Tons 
33,000 

2,650 
6,875 

5,600 7,600 

44,444 
1,252 

18,000 

£ 
216,000+ 
10.408+: 

7.464 

270,000+ 

102,040+ 
2,04411 

10,148 
31,000 

22,055: 

6.292* 

87.000+ 

Frontino  &  Bolivia  (C'ibia) 
Mexico  El  Oro  (Mexico)... 
Mining  Corp.  of  Canada... 
Oriental  Cons.  (Korea)   

PlymouthCons. (Calif 'rnia) 
St.  John  del  Key  (Brazil) 
Santa  Gertrudis  (Mexico) 

+  U.S.  Dollars.    :  Profit,  gold  and  silver, 
*  Oz.  silver. 

I  Oz.  gold. 

Production  of  Gold  in  India. 1916 

1917 
1916       1       1919 

1920 

January   
February  ... 
March      

oz. 45.214 
43,121 
43,702 
44.797 

45,055 
44,842 
45,146 

45,361 

45,255 45,061 

45.247 
48,276 

oz. 44,718 

42,566 
44,617 
43,726 
42,901 

42.924 42  273 42,591 

43.207 

43,041 42.915 44,883 

oz. 41,420 
40,787 41,719 

41,504 40.889 
41,264 
40,229 
40,496 40.088 

39,472 

36,984 40,149 

oz. 

38,184 
36,834 

38,317 
38,248 38.608 
38.359 
38,549 
37.850 

36,813 
37,138 
39,628 
42,643 

oz. 39,073 

38,872 38,760 
37,307 

38,191 

37.864 
37, 12^ 
37.375 
35,497 

35,023 
34,522 

July       August   
September 
October   November 
December 

Total ... 541,077 520,362 485.236 461,171 
409.613 

Indian  Gold  Outputs. 

Balaghat     
Champion  Reef .. 
Mysore   North  Anantapur 
Nundydroog     

Ooregum   

October. 

Tons 
Treated 

3,300 11,880 

18.601 

800 
8,788 12,900 

Fine 

Ounces 

2,367 5,209 

12,504 
941 

5,528 

8.474 

Tons 

Treated 
3.200 11,676 

18,169 700 

8,656 

12,800 

Fine 

Ounces 

2,320 
5,203 

12,249 

1,001 

5,300 

8,449 

Base  Metal  Outputs. 

Arizona  Copper   Short  tons  copper   

(  Tons  lead  cone   British  Broken  Hill  ...  \  Tons  zinc  cone   
I  Tons  carbonate  ore.. 
I  Tons  lead  cone. . 
1  Tons  zinc  cone. Broken  Hill  Block  10 

Burma  Corp   \  JP'^'^  refined  lead 
(  Oz.  refined  silver    

Fremantle  Trading  ...Long  tons  lead      

Hampden  Cloncurry..  {  Oz"gSld  ̂ "..;";;:   
Kafue  Copper   Short  tons  copper   

(Tons  copper   

Mount  Lyell      -j  Oz   silver    
lOz.gold   

Mount  Morgan    ]  n°"^  °,TP^'    
tOz.  gold      

North  Broken  Hill    ...  ]  ̂ons  lead  
 

( Oz.  silver   
Pilbara  Copper   Tons  ore   
Poderosa   Tons  copper  ore   
Rhodesian  Broken  Hill. ..Tons  lead      

S'th  American  Copper  Tons  copper  ore  ship'd. 
Tanganyika   Long  tons  copper    
Tolima   Tons  silver-lead  cone   

Zinc  Corp   I  ̂ons  zinc  cone   
I  Tons  lead  cone   

Sept. 

2,250 251,550 

360 

543 

349 
36 

401 

12,698 
386 
532 

7,695 

102 
500 

1,168 

Oct. 

2,200 246,260 240 

552 
335 401 

12,779 
392 
523 

7,552 

114 

480 

1.150 
1,750 

1,224 

60 

Imports  OF  Ores.  Metals,  etc,  into  United  Kingdom. 

Iron  Ore   Tons  ... 
Manganese  Ore    Tons  . 
Copper  and  Iron  Pyrites   Tons  ... 
Copper  Ore,  Matte,  and 

Precipitate   Tons  •• 
Copper  Metal      Tons  .. 
Tin  Concentrate    Tons  .. 
Tin  Metal     Tons  .. 
Lead,  Pig  and  Sheet    Tons  .. 
Zinc  (Spelter)      Tons  ... 
Quicksilver   Lb.     ... 
Zinc  Oxide      Tons   ... 
White  Lead    Cwt.   ... 
Barytes      Cwt.  ... 
Phosphate    Tons  ... 
Sulphur     Tons  ... 
Borax     Cwt.   ... 
Other  Boron  Compounds      Tons  ... 
Nitrate  of  Soda      Cwt.    ... 
Nitrate  of  Potash     Cwt.    ... 

Petroleum; Crude    Gallons 
Lamp  Oils   Gallons 
Motor  Spirit   Gallons 
Lubricating  Oils   Gallons 
Gas  Oil      Gallon' 
Fuel  Oil    Gallons 

Total  Petroleum   Gallons' 

October. 

426,179 46,723 

51.316 

2.850 
2.205 

2,784 

2,044 

16,128 4,775 

69,651 

375 

16,926 

51,775 

39,440 

238 

1,067 

2.072 413,362 

26,344 
16,733.024 
18.340,130 

6,971,681 

3.960,017 
23.939,554 
69.953,9^4 

November. 

350,714 

31.448 
56.289 

8,949 
6,146 
2.408 
1.786 

17,279 4,589 

71.823 

314 8.910 

35.681 33,477 

3,634 
2,000 

12 

343,856 

20,447 
9.992.193 

25.651,275 
11,394,340 
4.766  694 44.223.647 

96010.535 
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Outputs  of  Tin  Mining  Companies. 
In  Tons  of  Concentrate. 

Nigeria: 

Associated  Nigerian   
Benue    

Bisicbi   

Bongwelli    

Dua    
Ex-Lands    
Filani    

Forum  River   

Gold  Coast  Consolidated. 
Gurum  River   

lantar    

Jos      
Kaduna    

Kaduna  Prospectors   
Kano    

Kuru      
Kwall    

Lower  Bisichi    

Lucky  Chance   
Minna   

Mongu   

Naraguta      

Naraguta  Extended     

Nigerian  Consolidated  •••■ 
Ninghi   
N.N.  Bauchi   
Offin  River   

Ray  field   
Ropp      
Rukuba    

South  Bukeru    

Sybu      
Tin  Fields   

Yarde  Karri    

Federated  Malay  States  : 

Chenderiang   

Gopeng     
Idris  Hydraulic      

Ipoh   
Kamunting      
Kinta     

Lahat    

Malayan  Tin   
Pahang      
Rambutan   

Sungei  Besi    
Tekka   

Tekka-Taiping   
Tronoh     

Cornwall : 

East  Pool    
Geevor      
Grenville   

South  Crofty 

Other  Countries : 

Aramayo  Francke  (Bolivia)   
Berenguela  (Bolivia)   
Briseis  (Tasmania)   
Deebook  (Siam)    

Leeuwpoort  (Transvaal)   
Macready  (Swaziland)   
Mawchi  (Burma)   

Porco  (Bolivia)   

Renong  (Siam)   
Rooiberg  Minerals  (Transvaal)... 
Siamese  Tin  (Siam)     

Tongkab  Harbour  (Siam)      

Zaai  pi  a  ats  (Tran-jvaal)     

August Sept. 
Tons Tons 

- 20 

9 11 

1 

Is 

24 

3 

32 35 
- 8 

11 11 
4 5 

14 

15 

14 

15 

18 
204 

94 
14J 

3i 
6i 

3 

44 

12 
- 

84 
9i 14 

1 

3 

24 

30 

31 

45 
45 

26 
.24 

23 

33i 

44 

44 

47J 

53 

10 - 
35 35 

57 92 
- 

34 

6 

84 

2b 11 

114 

84 

24 

4 

_ 

79* 

60 

60 
26i 

171 

15 12 

- 

106' 

30 

26 
44S 

534 

654 684 

2164 183 
15 13 

30 30 

30 36 

33 

39 

28 

37 

86 68§ 
25i 

- 

54+ 
54+ 

153 180 

26 30 26 

21 

84 
18 

— 

265* 

— 

21* 

- 
70+ 

18 

5 

454 
594 

45 

50 

85j 
534 

76 

85 

30 

30 

Oct. 
Tons 

20 

16 

14 

2* 

33 

5j 

10 

3 
15 
10 

224 

13 

9l 

5 

12 

8i 

1 

3 

40 
45 

23 
30 

6 
55 

35 168 

54 

13 

72 
18 

134 

32| 

594 
801 

178i 
15 

30 

30 

39 

494 

69b  ̂  

55+ 

29 

20 

194 

61J 

50 

604 

68 
28 

*  Three  months,    i  Tin  and  wolfram. 

Nigerian  Tin  Production. 

In  long  tons  of  concentrate  of  unspecified  content. 

Note  These  figures  are  taken  from  the  monthly  returns 
made  by  individual  companies  reportinii  in  London,  and 
probably  represent  85%  of  the  actual  outputs. 

1915 1916 
1917 

1918 1919 
1920 

January    

February    ... 

Tons 

417 

358 

418 

444 

357 
373 

455 
438 442 

511 

467 

533 

Tons 

531 
528 

547 

486 

536 
510 

506 

498 

535 

584 679 

654 

Tons 

667 
646 
655 

555 
509 

473 
479 

551 
538 
578 

621 
655 

Tons 
678 

668 

707 

584 

525 

492 

545 

571 
520 
491 

472 

518 

Tons 

613 
623 
606 

5«6 
4H3 

484 
481 
616 

561 
625 
536 

511 

Tons 

547 

477 

505 

April      

467 

May   383 

June       

July    

435 

484 

447 

528 

628 

August   
September October    
November  ... 
December  ... 

Total    .. 5.213 

6.594 
6.927 

6,771 

6.685 4.901 

Production  of  Tin  in  Federated  Malay  States. 

Estimated  at  70%  of  Concentrate  shipped  to  Smelters. 
Long  Tons. 

1916 

Tons 4.316 
3.372 

3,696 

3,177 3,729 

3,435 

3,517 3,732 3,636 

3,681 
3,635 
3,945 

1917 1918 1919 

1920 

January     ■•• February  ... 
March      

April    

Tons 

3.558 
2.755 

3.286 

3.251 
3.413 

3,489 3,253 
3,413 

3,154 3,436 

3.300 

3,525 

39,833 

Tons 

3,149 3.191 

2,608 

3,308 
3,332 
2,950 

3,373 3,259 3.166 

2.870 

3.131 3.023 

Tons 

3.765 

2.673 2.819 2.855 

3.404 2,873 3,756 
2.955 

3,161 

3.221 2.972 

2.413 

Tons 
4.265 

3.014 
2,770 

2,606 

2  741 

2  9*0 

Tulv      

2  824 

August    
September . 
October   November  . 
December  . 

2  786 

2,734 

2,837 

43.871 37.370 
36.867 

29.5iy 

Total  Sales  of  Tin  Concentrate  at  Redruth  Ticketings. 

Long  tons Value 
Average 

August  25.  1919   

1304 

1154 1354 

72 

32 344 

39 

38 
29 

141 

£18.297 £16.588 

£l9,557 £10.867 

£5.093 

£5,235 

£6.161 £5.905 

£5,133 

£2.884 

£l40  4  3 

£l43  12    6 

£l44    6    9 
£l50  18    7 
£l59     3     2 
£l51   15     0 
£l57  19    9 
£l55     8     3 

December  15   
December  31    

£l76  10  0 

£195  10  10 

Total  and  Average. 

1919   
2.858 £366,569 £128    5    0 

January  12.  1920   

31 

5li 
374 
53i 

18 
44 

444 

334 
6l4 

44 

10 
24| 
144 

431 

104 104 

27i 

19 

10 

9     . 

394 

9 

44 

84 

£6,243 
£  10,574 

£7,880 £l2.U0 

£4.038 £8.286 
£8.367 

£6.375 
£11.641 

£6.151 £l,578 

£3.278 £l.932 

£6.133 £1.643 

£1.664 £4.022 

£2.563 

£1.552 

"£1.^59 

£5,225 £1.329 

£507 

^'965 

£201  8  0 
£204  6  10 
£210    2    8 

£:!25    10      0 

February  9    

£224    7    7 £l88    6    8 
£l88    0    5 £1C0    6    0 

£l89    5    9 
May  17     £l39  16    0 

£l57  16    0 
£l32  9  3 
£133     4  10 £l40    4     0 

£l56  10    0 
£l58  10    0 £147  12    0 
£l34  18    6 

£)55     5    0 

£151    0 
£132    5  11 
£H7  14    5 £i32  17    6 

November  29    £113  12    0 

On  November  15  the  sales  were:  Tincroft  44  tons,  average 
price  £l32  17s.  6d  per  ton  ;  on  November  29:  Tincroft  84  tons, 
average  price  £ll3  12s.  per  ton. 
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Stocks  of  Tin 

Reported  by  A.  Strauss  &  Co.     Long  Tons. 

Straits  and  Australian  Spot    
Ditto.  Landing  and  in  Transit  • 
Other  Standard,  Spot  and  Land- 

ing   
Straits,  Afloat   
Australian,  Afloat   
Banca,  in  Holland   
Ditto,  Afloat     
Billiton,  Spot    
Billiton,  Afloat     
Straits,  Spot  in  Holland  and 

Hamburg   
Ditto,  Afloat  to  Continent   
Total  Afloat  for  United  States— 
Stock  in  America   

Total   

Sent   30 

1,082 
562 

2.641 

1,194 

132 

1,770 
1,066 

73 

235 

5,540 

3,731 
18.326 

Oct.  31 

1,043 556 

3,261 

2,154 

179 

2,143 1,222 

230 
100 

5.363 

3,191 

Nov.  30 

1,944 
620 

2,743 1.955 203 

2  966 

1.095 
721 295 

300 
3  257 
2.966 

Shipments,  Imports,  Supply,  and  Consumption  of  Tih 

Reported  by  A.  Strauss  &  Co.     Long  tons. 

Shipments  from : 
Straits  to  UK   
Straits  to  America     
Straits  to  Continent   
Straits  to  Other  Places    
Australia  to  U.K   
U.K.  to  America     

Imports  of  Bolivian  Tin  into 
Europe   

Supply: 
Straits    
Australian 
Billiton   
Banca      
Standard  .. 

Total. 

Consumption  : 
U  K,  Deliveries   
Dutch         „          
American     
Straits,  Banca  &  Billiton,  Con- 

tinental Ports,  etc   

Total. 

Sept. 

1,369 
2.900 
260 

235 775 

4,529 235 143 429 

1,092 

6,428 

2,214 223 
5,635 182 

8  254 

1,470 
1,770 lOO 165 

350 225 

1,117 

3,340 350 

542 1,148 1,305 

6,685 

1.670 

126 

3,465 

5.569 

1,505 
825 300 
199 
350 
175 

2,172 

2,630 
350 
482 

1,154 

475 

5,091 

1.607 215 

3.420 
226 

PRICES  OF  CHEMICALS.     December  8. 

These  quotations  are  not  absolute ;  they  vary  according  to 
quantities  required  and  contracts  running. 

Alum     per  ton 
Alumina,  Sulphate  of    
Ammonia,  Anhydrous       per  lb. 

0  880  solution         per  ton 
Carbonate       per  lb. 
Chloride  of,  grey      per  ton 

..pure       percwt. 
Nitrate  of       per  ton 
Phosphate  of              „ 
Sulphate  of      

Antimony  Sulphide,  Golden       per  lb. 
Arsenic,  White       per  ton 
Barium  Sulphate            „ 
Bisulphate  of  Carbon           „ 
Bleaching  Powder,  35%  CI   
Borax               „ 
Copper,  Sulphate  of              „ 
Cyanide  of  Sodium,  100%        per  lb. 
Hydrofluoric  Acid           ,, 
Iodine              ,, 
Iron.  Sulphate  of       per  ton 
Lead,  Acetate  of,  white           „ 

.,  Nitrate  of    „ 
,.  Oxide  of.  Litharge           „ 
„  White     

Lime,  Acetate,  brown           „ 
Srey80%   

^fagnesite,  Calcined           „ 
Magnesium,  Chloride           „ 
„  Sulphate    

Methylated  Spirit  64°  Industrial       per  gal. 
Phosphoric  Acid          per  lb. 

I s. 

d. 

20 

0 0 
17 0 0 

2 6 

46 

0 0 

6-. 

60 0 0 
5 

10 

0 
50 0 0 

105 

0 0 

24 

10 

1 
0 
6 

78 

0 0 
12 

0 0 
60 0 0 
26 0 0 
41 

0 0 
40 

0 
1 

0 
0 

7J 

16 

0 
4 0 0 

66 0 0 
60 0 0 
58 0 0 

64 

0 0 
18 0 0 

25 

0 0 
22 

0 0 

13 

0 0 

12 

0 0 
7 4 

Dividends  Declared  by  Mining  Companies. 
Date Company 

Nov. 
Dec. 

Nov. 

Nov. Dec. 

Dec. 

Nov. 
Nov. 

Nov. Nov. 
Nov. 

Dec. 
Nov. 

Dec. 

Nov. Nov. 
Nov. 

Nov. 

Dec. 
Nov. 

Nov. 

Nov. 
Nov. 

Nov. 

Dec. 
Nov. 

Dec. Nov. 
Dec. 

Nov. 

Dec. 
Nov, 

Nov. Nov. 
Nov. 

Nov. 

Ashanti  Goldfields  ... 
Berenguela  Tin     
Cassel  Cyanide   
Central  Mining   
Chmese  Engineering 

&  Mining      
Frontino  &  Bolivia.. 
Gaika    
Globe  and  Phoenix  ... 
Golden  Horse-Shoe.. 
Great  Boulder   
Idris    
Ivanhoe    
Kaduna     
KaUurli  Gold     

Koffyfontein  Diam'ds Kamunting  Tin   

Kramat  Pulai    .... 
Malayan  Tin  Dredg- 

ing     Mexico  of  El  Oro 
Middleburg  Steam 

Coal  &  Coke.... 
Naraguta  Tin    .... 
Nechi  Mines   
New  Consolidated 
Goldfields    

Oceana  Consolidated 
Oroville  Dredging 

Pahang  Consolidated 

Pato  Mines      
Rambutan    
Shamva  Mines.... 
St.  John  del  Rey  . 

Par 

Value  of 
Shares 

South    African    Dia- 
mond    

Supgei  Besi    
Tronoh      
Weardale  Lead      
Wolhuter    

ZungonTin      

4s. 
4s. 
5s. 

£8. 

£\. 
fA. 

£l. 

5s. 

£5. 

2s. 

£i. 
£5. 
5s. 

£i. 

i\. 

£i. 

£1. .    £\. 

£i. £i. 

£\. 

Pref .  10s 

£\. 

5s. 

£\. 

Ord.  5s. 
Pref.  £l. 

£i. 
£\. 
£\. 

Pref.  £\. Ord.  £l 

£l. 
£l. 
£\. 
£\. £\. 

Is. 

Amount  of 

Dividend 

20%  less  tax 
15%  less  tax 
Is  less  tax 

6s.  tax  paid 

20%  tax  paid 

5%  less  tax 
7^%  less  tax Is.  6d   tax  paid 
3s.  tax  paid 

9d.  less  tax 
Is.  less  tax 

Is.  6d.  less  tax 

10%  less  tax 4s.  less  tax 

74%  less  tax 
5%  tax  paid 
Is.  less  tax 

Is.  less  tax 
4s.  tax  paid 

6i%  less  tax 5%  tax  paid 
Is.  3d.  less  tax 

6%  tax  paid 
10%  less  tax 9d.  less  tax 
15%  less  tax 
llA%  less  tax 
7s.  less  tax 
8d. less  tax 

72%  less  tax Is  tax  paid 

9d. less  tax 

2s.  6d.  less  tax 
Is.  less  tax 
Is.  less  tax 

10%  tax  paid 
Is.  3d.  less  tax 

7% 

Potassium  Bichromate       per  lb. 
..          Carbonate85%    per  ton 
I.          Chlorate    per  lb. 

Chloride  80%       per  ton 
Hydrate  (Caustic)  90%    ., 

,,  Nitrate      
.,          Permanganate    per  lb. 

Prussiate,  Yellow       „ 
Sulphate,  90%     per  ton 

Sodium  Metal    per  lb. 
„      Acetate       per  ton 
.,      Arsenate  45%       ., 
,.      Bicarbonate     ,, 
,,      Bichromate    per  lb. 
,.      Carbonate  (Soda  Ash)      per  ton 

„  (Crystals)   
Chlorate    per  lb. 

,,      Hydrate,  76%       per  ton 
Hyposulphite       „ 

„      Nitrate,  95%   
Phosphate    „ 

.,      Prussiate       per  lb. 

.,      Silicate       per  ton 
„      Sulphate  (Salt-cake)     „ 

,,           .,         (Glauber's  Salts)     ., ,,      Sulphide    „ 

Sulphur.  Roll   
„       Flowers   

Sulphuric  Acid,  Fuming,  65°    „ 
free  from  Arsenic,  144"   

Superphosphate  of  Lime,  18%       
Tartaric  Acid    per  lb. 
Tin  Crystals      
Zinc  Chloride    per  ton 
Zinc  Sulphate   

£ s 
1 

d 
4 

80 0 0 
0 8 

40 

0 0 
90 0 0 
55 0 0 

3 
1 

6 
10 

35 0 0 
1 3 

52 

0 0 

60 

0 0 
9 0 0 

11 

16 

0 0 
7 0 0 

5^ 

28 

0 0 
25 0 0 

24 

0 0 
38 0 

1 
0 
2 

11 0 0 
8 0 0 
9 0 0 

36 0 0 

17 

0 0 

17 

0 0 

24 

0 0 
6 5 0 
5 0 0 

2 2 

i; 

[1 

27 

o' 

.0 

22 

10 

0 
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SHARE  QUOTATIONS 
Shares  are  £l  par  value  except  where  otherwise  noted. 

GOLD.    SILVER, 
DIAMONDS  : 

Rand  : 
Brakpan   
Central  Mining  (£8)      
City  &  Suburban  (£4)   
City  Deep   
Consolidated  Gold  Fields   
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Consolidated  Mines  Selection  (10s.) 
Crown  Mines  (10s  )   
Dagfiafontein   
Durban  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep   

Gov't  Gold  Mining  Areas   
Heriot   
Johannesburg  Consolidated   
Jupiter    
Kleinfontein   
Knight  Central   
Knights  Deep    
Langlaagte  Estate   
Meyer  &  Charlton   
Modderfontein  (lOs.)    
Modderfontein  B  (5s.)   
Modderfontein  Deep(5s.)    
Modderfontein  East      
New  State  Areas    
Nourse   
Rand  Mines  (5s.)   
Rand  Selection  Corporation   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep  A  (Is.)   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Sub- Nigel   
Union  Corporation  (12s.  6d.)      
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   
West  Springs   

Witwatersrand  ^Knight's)   
Witwatersrand  Deep    
Wolhuter   

Other  Thansvaal  Gold  Mines: 

Glynn's  Lydenburg    
Transvaal  Gold  Mining  Estates.... 

Diamonds  in  South  Africa  : 
De  Beers  Deferred  (£2  10s.)   
Jagersfontein   
Premier  Deferred  (2s.  6d.)    

Rhodesia  : 

Cam  &  Motor   
Chartered  British  South  Africa  .!!! 
Falcon   
Gaika   
Globe  &  Phoenix  (5s.)   
Lonely  Reef   
Rezende   
Shamva   
Willonghby's  (10s.)   

West  Africa  ■ 
Abbontiakoon  (IDs.)   
Abosso   

Ashanti  (4s.)      "., Prestea  Block  A   
Taquah   

West  Australia  : 
Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch    
Golden  Horse-Shoe  (£5)   
Great  Boulder  Proprietary(2s.). 
Great  Fingall  (lOs)   , 
Hampton  Properties     
Ivanhoe  (£5)      
Kalgtirli   
Lake  View  Investment  (IDs.)    . 
Sons  of  Gwalia    
South  KalgurlidOs.)   

Dec. 5 Dec. 7 
1919 1920 

£    s. 
d. £ s. 

d. 
3  17 6 2 17 6 

11  10 0 7 5 0 
9 0 6 6 

3  5 0 2 7 6 

3  1 
3 1 1 3 

1  6 3 

15 

0 

14 

9 

13 

0 
1  13 6 18 3 

3  12 
6 2 7 6 

1  3 3 

10 

0 10 

0 5 0 
11 6 7 0 
12 6 8 9 

3  2 6 2 8 9 
13 

9 6 6 

5  5 
0 4 2 6 12 

0 8 6 
1  12 6 1 4 6 

8 0 1 6 
15 0 6 3 
7 6 4 6 

10 9 7 3 
1  0 6 13 9 4  15 

0 4 7 6 
32  0 0 3 8 

9* 

9  5 0 1 10 

Ot 

2  12 6 2 2 6 
I  11 3 1 1 3 
1  12 6 1 

■7 

6 
15 6 8 6 

3  15 0 2 8 9 

5  7 6 2 

15 

0 19 

6 11 6 

14 

0 7 6 
1  3 9 

12 

6 

1  3 
0 

16 

3 
7 3 3 0 
3 0 3 

3  1 
3 1 

15 

0 

1  1 3 

13 

9 

1  4 
3 

16 

6 
1  2 6 

13 

9 
5  0 0 3 

12 

6 
17 9 8 6 
9 6 4 6 1  8 

9 

16 

3 1  2 6 

12 

6 
U 6 6 6 
5 6 5 3 

16 

3 

10 

0 
15 

0 9 6 

30  0 C 13 0 0 
7  5 0 3 0 0 
13  10 0 6 

10 

0 10 

0 8 6 

1  1 6 

13 

6 

14 

3 

10 

6 
16 6 11 0 
17 6 

19 

6 
3  2 6 2 

10 

0 4  12 
6 2 

15 

0 

2  2 
6 I 

10 

0 
6 6 5 0 

5 9 

■■, 

6 
13 

9 7 6 
1  5 0 15 0 

5 6 2 0 16 

3 11 3 

4 0 3 0 
3 6 3 0 
3 6 2 3 

1  6 3 17 6 
9 
1 

9 
9 

6 
1 

9 
6 1  12 

6 6 3 1  18 
9 1 2 6 

12 

6 

12 

6 1  1 
0 

13 

0 
8 6 6 0 
5 6 6 6 

Gold,  Silver,  cont. 

Others  in  Australasia  : 
Blackwater,  New  Zealand   
Consolidated  G.F.  of  New  Zealand 
Mount  Boppy,  N.S.W.  (10s  )   
Progress,  New  Zealand   
Talisman,  New  Zealand   
Waihi.  New  Zealand      

Waihi  Grand  Junction,  New  Z'Ind America  : 

Buena  Tierra,  Mexico   
Camp  Bird,  Colorado   
El  Oro,  Mexico   
Esperanza,  Mexico    
Frontino  &  Bolivia,  Colombia   
Le  Roi  No.  2  (£5). British  Columbia 
Mexico  Mines  of  El  Oro,  Mexico.. 
Nechi  (Pref.  lOs.),  Colombia   
Oroville  Dredging,  Colombia    
Plymouth  Consolidated,  California 
St.  John  del  Rey,  Brazil    
Santa  Gertrudis,  Mexico   
Tomboy,  Colorado   

Russia  : 
Lena  Goldfields   
Orsk  Priority    

India  : 

Balaghat  (10s.)      
Champion  Reef  (2s.  6d.)   
Mysore  (10s.)        
North  Anantapur    
Nundydroog  (10s.)   
Ooregum  (10s.)     

COPPER : 
Arizona  Copper  (5s.),  Arizona   
Cape  Copper  (£2),  Cape  and  India. 
Esperanza,  Spain   
Hampden  Cloncurry,  Queensland 
Mason  &  Barry,  Portugal    
Messina  (5s.),  Transvaal   
Mount  Elliott  (£5),  Queensland  .. 
Mount  Lyell,  Tasmania   
Mount  Morgan,  Queensland   
Mount  Oxide,  Queensland       
Namaqua  (£2),  Cape  Province   
Rio  Tinto  (£5),  Spain    
Russo-Asiatic  Consd.,  Russia   
Sissert,  Russia   
Spassky,  Russia   
Tanganyika,  Congo  and  Rhodesia 

LEAD-ZINC: 
Broken  Hill : 
Amalgamated  Zinc     , 
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.)    , 
Broken  Hill  Block  10  (£10)   
Broken  Hill  North   , 
Broken  Hill  South   , 
Sulphide  Corporation  (15s.)    
Zinc  Corporation  (10s.)   , Asia  : 

Burma  Corporation  (10  rupees)    .. 
Russian  Mining   , 

Rhodesia  ; 

Rhodesia  Broken  Hill  (5s.)      

TIN: 
Aramayo  Francke,  Bolivia   
Bisichi,  Nigeria   
Briseis,  Tasmania   
Dolcoath,  Cornwall    
East  Pool  (5s.)  Cornwall   
Ex-Lands  Nigeria  (2s.),  Nigeria  ... 
Geevor  (10s  )  Cornwall    
Gopeng,  Malay   
Ipoh  Dredging,  Malay       
Kainunting,  Malaya   
Kinta,  Malaya   
Malayan  Tin  Dredging,  Malay   
Mongu  (10s.),  Nigeria    
Naraguta,  Nigeria   
N.  N.  Bauchi,  Nigeria  (10s.)     
Pahang  Consolidated  (5s.),  Malay. 
Rayfield,  Nigeria     
Renong  Dredging.  Siam   
Ropp  (4s.),  Nigeria    
Siamese  Tin.  Siam   

South  Crofty  (5s.),  Cornwall   
Tchidy  Minerals,  Cornwall    
Tekka,  Malay     

Tekka-Taiping    Malay      
Tronoh,  Malay     

Dec.  5 
1919 

£    s.  d. 

2  15 

13 

15    0 

1     1 

15 
16 
12 0 

6 
6 
6 

11  3 

7  10     0 

12  0 

1  7  6 
1     3     9 
18  0 

1   13     6 13  9 

1     8    9 15     0 

12  12 

15 

15 

Dec.  7 

1920 

£   s.    d. 

0     0 7     6 

5 
16 

2    2 
5 

4  5 

1  5 

1     3 

9 1  15     0 
45     0    0 

1  1  3 
1  10  0 

3    7    6 

1  6  0 
2  5  0 
2  12  0 1  6  3 

2  15  0 

2  7  6 
1  3  6 

1     2  0 

8 

16 

3 

19 

2    0 

17 

2    5 
2  10 2    2 1  2 

16 

8 

14 

12 

2  13    9 

1     6    6 

3  2    6 18    6 1  7    6 
4  12    6 

6  12    6 2  12    6 

3  9 
2  9 

1  9 

6  6 
1   10  0 

8  9 12 

1     1 

6 
2 

12 

5 
2 

10 

1   17 

17 

5 
7 

1  10 
4 1     0 

16 

12 

3 1     7 

24  10 

10 

11 
15 

1     5 

1     1 1  5 

2  6 
17 1  17 1  16 

15 

14 

9 
7 

6 
6 
3 8  9 4  0 

0  0 8    6 

15    0 

10    0 

6 

1  12 

13 

2  10 

2  0 1  10  0 
15  0 

12  6 

3  3 9  0 5  6 
1  15  0 

7  9 
2  15  0 10  6 

11  3 1  0  0 

1  2  6 

1    7  6 

*  £4  shares  split  into  8  of  10s.  each.        ;  £l  shares  split  into  4  of  5s.  each.        +  10-rupee  shares  of  Indian  Co.        §  New  shares. 



THE  MINING  DIGEST 
A     RECORD    OF     PROGRESS     IN    MINING,   METALLURGY.    AND    GEOLOGY 

In  this  section  we  give  abstracts  of  important  articles  and  papers  appearing  in  technical  journals  and 
proceedings  oi  societies,  together  with  brief  records  of  other  articles  and  papers  ;  also  reviews  of  new 

books,  and  abstracts  of  the  yearly  reports  of  mining  companies. 

BOLIVIAN   TIN-SILVER   ORES. 

In  Economic  Geology  for  September,  W.  Myron 
Daly  writes  at  some  length  on  the  deposition  of  Bo- 

livian tin-silver  ores.  The  Bolivian  ores  have  always 
been  troublesome  to  the  theorists  as  to  the  genesis  of 
ore  deposits,  and  any  discussion  of  the  subject  is  of 
interest.  The  object  of  the  present  paper  is  to  show 
that  the  sequence  of  ore  deposition  in  Bolivia  does  not 
require  any  exceptional  line  of  explanation. 

The  tin  deposits  of  Bolivia  extend  along  the  lines  of 
the  Cordillera  Real  and  its  southeastward  extension 

from  north  of  La  Paz  to  the  south-eastern  part  of  the 
department  of  Potosi.  The  mines  are  at  elevations 
from  about  12,000  ft.  to  nearly  20.000  ft,,  the  higher 
ones  especially  being  in  rugged,  wind-swept,  and  snow- 
clad  country  where  none  but  the  native  Indian  can 
work.  The  granite  core  of  the  range  is  flanked  by 
shales,  sandstones,  conglomerates,  and  quartzites, 
which  in  many  cases  abut  sharply  against  the  contact, 
and  into  which  the  granitehassent  numerousapophyses 
and  dykes  of  porphyry.  The  relations  of  the  granite 
to  the  sedimentaries  are  clearly  those  of  intrusion. 
South  of  Quimsa  Cruz  exposures  of  the  granite  core 
have  been  recorded  only  in  small  areas  several  miles 
from  Potosi.  There  are  innumerable  exposures  of 
porphyries  throughout  the  southern  district  similar  in 
nature  to  the  porphyries  associated  with  the  granite  in 
the  north,  and  there  seems  good  reason  to  believe  that 
the  granite  extends  southward  under  the  sedimentaries 
and  more  recent  igneous  flows.  An  examination  of  the 
topography  indicates  that  the  southern  area,  as  lofty 
as  it  is,  lacks  the  sharp  ruggedness  of  Illampu  and 
Illimani  in  the  northern  granite  area,  and  suggests  that 
the  top  of  the  great  batholith  reached  higher  levels  in 
the  north,  with  subsequent  more  rapid  removal  of  the 
covering  material. 

The  intruded  sediments  have  been  identified  as  Si- 
lurian and  Devonian  from  their  fossil  content  in  the 

north  where  found  with  granite.  Similar  appearing 
rocks  intruded  by  the  porphyry  in  the  south  were  long 
considered  to  be  of  the  same  age,  but  in  the  vicinity  of 
Potosi  the  shales  seem  to  have  been  definitely  fixed  as 
late  Tertiary. 

There  is  no  reason  to  doubt  that  the  tin  mineraliza- 
tion took  place  at  approximately  the  same  period 

throughout  the  entire  district.  Therefore,  since  most 
of  the  northern  deposits  are  just  as  clearly  related  in 
age  to  the  crystalline  granites  as  are  most  of  the  south- 

ern tin  occurrences  to  their  associated  porphyries,  it 
follows  that  the  granite  and  the  porphyries  are  of  ap- 

proximately the  same  age,  the  latter  being  an  expres- 
sion of  the  hypabyssal  and  volcanic  conditions  sur- 

rounding their  solidification.  The  age  correlation  of 
these  two  types,  rather  than  their  absolute  age,  most 

concerns  the  author's  genetic  theory  of  the  origin  of 
the  tin  veins,  but  if  the  porphyries  were  intruded  in 
late  Tertiary  time,  and  this  seems  to  be  established, 
then  the  granite  core  and  the  elevation  of  the  Cordil- 

lera Real  of  Bolivia  must  be  of  approximately  the  same 
age.  This  may  seem  startling  in  view  of  their  long 
accepted  Paleozoic  origin,  but  the  earlier  geologists  of 
the  region  based  their  age  interpretations  upon  no  more 

positive  evidence  than  the  fact  that  Silurian  and  De- 
vonian sediments  had  been  intruded  by  the  granites. 

This  proves  only  that  they  were  post-Devonian.  The 
youngest  rocks  intruded  define  the  age,  and  in  this  case 
later  discoveries  have  shown  these  to  be  late  Tertiary. 
The  occurrence  of  wide  spread  igneous  activity  at  the 
end  of  the  Tertiary  in  other  parts  of  the  world  is 
consistent  with  a  similar  age  for  the  intrusions  of  this 
region. 

The  mineralization  has  been  distributed  along  the 
axis  of  the  Cordillera  Real  and  its  extensions  with  great 
uniformity.  The  veins  occur  on  both  the  east  and  west 
sides  of  the  range  and  are  found  in  granite,  its  related 
porphyries,  and  in  any  and  all  of  the  intruded  sedi- 

mentaries. The  mines  of  Milluni,  Huayna  Potosi, 
Araca,  Choquetanga,  San  Enrique,  Mallachuma, 
Quimsa  Cruz,  and  Santa  Vela  Cruz  are  grouped  along 
the  west  and  south  border  of  the  granite  area.  All  of 
the  rest,  including  Oruro,  Negro  Pabellon,  Llallagua, 
Uncia,  Avicaya,  Potosi,  Porco,  Pulacayo,  and  many 
others,  are  found  in  or  about  intrusions  of  quartz-por- 

phyry or  related  types,  with  the  exception  of  one  or 
two  occurrences  where  the  workings  have  not  exposed 
the  igneous  rocks.  Granite  outcrops  in  small  areas 
near  Potosi  and,  of  course,  may  be  at  no  great  depth 
beneath  the  surface  in  many  places.  Especially  pro- 

bable does  the  proximity  of  the  granite  seem  in  the 
vicinity  of  Uncia,  Llallagua,  and  Avicaya,  as  indicated 
by  the  likeness  of  this  group  of  deposits  to  those  actu- 

ally found  in  and  about  the  granite  itself. 
The  veins  vary  from  fissure  veins,  usually  not  more 

than  one  metre  in  width,  with  filling  of  ore  and  gangue 
and  with  mineralization  of  the  wall  of  greater  or  less 
extent,  to  mineralized  breccia  zones,  sometimes  many 
metres  in  width.  Crusted  fillings  of  cavities  and  banded 
structures  in  connection  with  them  point  to  deposition 
in  open  fissures,  but  veins  formed  by  replacement  pro- 

cesses also  occur.  The  fissures  are  usually  steeply- 
dippmg  breaks  and  shrinkage  cracks  in  the  igneous 
rocks  and  equally  steep  fractures  along  or  across  the 
bedding  in  the  sedimentary  rocks. 

In  veins  found  within  the  granite,  as  illustrated  at 
the  San  Enrique  mine,  the  mineralization  has  been  of 
a  distinctly  simple  type,  tourmaline  and  cassiterite,  in 
varying  proportions,  constituting  practically  all  of  the 
ore.  This  mineral  composition  is  found  in  veins  of 
other  countries  where  the  genetic  relations  to  granitic 
rocks  is  clearly  defined  and  where  all  factors  point  to 
ore  deposition  under  conditions  of  the  high-tempera- 

ture zone.  Moreover,  at  the  San  Enrique  mine,  the 
granite  is  apparently  the  only  igneous  rock  present, 
and  it  seems  logical  to  apply  the  same  reasoning  which 
all  investigators  have  used  in  genetically  connecting 
the  tin-silver  veins  to  the  south  with  the  porphyries  in 
which  they  are  found.  Thus  the  character  of  the  in- 

cluding rock  as  well  as  the  mineralization  makes  it  im- 
possible to  assign  to  these  veins  any  but  a  deep  zone 

origin,  and  they  are  here  classed  as  the  highest  tem- 
perature facies  among  the  tin  deposits  of  the  region. 

Not  far  removed  genetically  from  the  veins  within 
the  granite  are  those  just  across  the  contact  in  the  in- 
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truded  sediments.  At  the  Mallachuma  mine,  a  few 
miles  south-west  of  the  San  Enrique,  the  veins  are  in 
the  sediments  not  far  from  the  granite  contact. 

Though  abundant  cassiterite  and  some  tourmaline  per- 
sist, the  vein-filling  includes  pyrrhotite,  pyrite,  arseno- 

pyrite,  chalcopyrite,  and  quartz,  all  of  which  except 
pyrrhotite  being  common  in  other  veins  of  the  province 
which  clearly  formed  under  conditions  of  the  inter- 

mediate vein  zone.  Here  slightly  lower  temperature 
conditions  must,  of  necessity,  have  prevailed  and  it  is 
possible  to  trace  the  change  in  the  character  of  the 
mineralization  which  paralleled  the  fall  in  temperature 
and  pressure.  Thus  it  is  apparent  that  the  mineraliza- 

tion here  confirms  the  structural  relations  in  indicating 
that  ore  deposition  took  place  under  temperatures  and 
pressures  slightly  less  intense  than  in  the  case  of  veins 
in  the  granite. 

sw 

Section  showing  relations  of  Veins  to  including  Rock 
AT  San  Enrique  and  Mallachuma  Mines. 

Araca,  Milluni,  Huayna  Potosi,  Quimsa  Cruz,  and 
Santa  Vela  Cruz  are  also  in  the  sedimentaries,  grouped 
about  the  granite  at  varying  distances  from  the  contact. 
There  are  differences  in  their  characters  which  will  be 

described  later,  but  they  range  from  typical  high-tem- 
perature veins  with  abundant  tourmaline  to  somewhat 

lower  temperature  types  with  little  or  no  tourmaline. 
None  of  these  deposits  could  be  classed  as  of  the  in- 

termediate-zone type,  however,  their  relative  nearness 
to  the  granite  and  their  mineral  content  requiring  higher 
temperature  conditions. 
More  than  one  hundred  miles  south-east  of  the 

southern  edge  of  the  exposed  granite  are  the  deposits 
at  Uncia,  Llallagua,  Avicaya,  etc.,  grouped  in  an  area 
of  numerous  porphyritic  intrusions  accompanied  by  in- 

tensive silicification  and  tourmalinization.  The  ores 
consist  of  massive  cassiterite,  pyrite,  bismuthinite  and 
quartz,  with  abundant  tourhialine  locally.  Some 
arsenopyrite  is  present,  but  other  sulphides  are  rare 
and  in  small  quantities.  The  mineralization  is  clearly 
that  of  the  northern  high-temperature  deposits,  which, 
combined  with  the  coarseness  of  much  of  the  porphyry 

and  the  intensive  impregnation  of  the  material  sur- 
rounding many  of  the  veins,  strongly  points  to  ore  de- 

position under  conditions  simulating  those  of  the  high 
temperature  zone.  This  can  be  explained  either  by 
close  proximity  to  the  underlying  granite  core,  which 
is  entirely  possible,  or  by  supposing  that  numerous 
closely-spaced  intrusive  masses  of  moderate  size  cre- 

ated conditions  of  temperature  approaching  those  near 
a  large  plutonic  body.  These  are  in  reality  not  two 
explanations,  since  both  conditions  might  very  likely 
co-exist.  Certain  it  is  that  there  is  no  factor  in  the 
occurrence  of  this  group  of  high  temperature  tin  veins 
which  is  not  plausibly  explained  in  accordance  with  the 
general  genetic  theory  here  developed. 

Another  class  of  deposits,  characterized  by  quite 
different  mineralization  from  the  preceding,  comprises 
the  complex  sulphide  ores  associated  with  porphyries, 
and  in  some  cases,  volcanic  igneous  rocks.  These  de- 

posits are  in  no  place  near  granites  or  other  plutonic 
rocks,  and  their  structural  and  field  relations  entirely 
support  the  mineral  evidence  pointing  to  an  origin. un- 

der conditions  of  temperature  and  pressure  likely  to 
characterize  the  intermediate  vein  zone.  Though  cas- 

siterite is  common  to  all  the  tin  veins,  being  found  in 
most  of  the  sulphide  ores,  minerals  such  as  tourmaline, 
topaz,  pyrrhotite,  etc.,  are  present  only  in  very  small 
amount  in  any  except  the  high  temperature  deposits. 
Stannite,  tetrahedrite,  jamesonite,  arsenopyrite,  and 
some  complex  bismuth  minerals  are  abundant  in  many 
of  these  intermediate  veins,  though  absent  or  rare  in 
the  former  type.  Locally  there  are  found  complex 
sulphides  of  lead,  tin,  and  antimony,  such  as  cylindrite 
and  related  minerals,  occurring  in  quantities  sufficient 
to  make  a  distinct  type  of  ore.  Silver  is  associated 
with  all  of  the  sulphide  ores,  in  the  tetrahedrite  chiefly, 
but  also  very  widespread  in  the  form  of  ruby  silver 
which  occurs  in  small  amount  with  all  the  other  sul- 

phides, though  it  is  everywhere  very  late  and  may  be 
due  entirely  to  supergene  processes.  Well  crystal- 

lized quartzisthedominantganguemineral  throughout. 
These  veins,  as  pointed  out  from  the  field  relations, 
constitute  a  distinct  class  in  which  ore  deposition  took 
place  at  intermediate  depths  and  temperatures. 

There  is  perhaps  a  third  class  of  veins  in  the  district, 
in  which  there  is  little  or  no  tin.  However,  all  in- 

formation concerning  many  of  these  deposits,  which 

include  Pulacayo,  Garguaycollo,  Colquechaca,  Portu- 
galete,  and  others,  dates  back  totheperiod  before  active 
tin  mining  in  the  district,  when  only  the  silver  was  ex- 

ploited, and  small  quantities  of  tin  may  occur.  Never- 
theless, since  they  have  not  been  reopened  it  is  certain 

that  their  tin  content  is  negligible  as  compared  to  that 
in  deposits  such  as  those  at  Potosi.  Any  explanation 
of  these  last  occurrences  must  be  founded  upon  a  very 
incomplete  knowledge  of  them,  but  since  in  the  first 
two  classes  considered  predominant  sulphides  with 
increasing  silver  content  marked  the  transition  from 
high  to  intermediate  temperature  conditions,  it  is  not 
unreasonable  to  assume  that  the  silver  type,  more  or 
less  free  from  tin,  represents  a  stage  of  mineralization 
one  step  further  removed  from  the  source  than  that 
represented  by  the  tin-silver  vein.  Support  is  lent  to 
this  suggestion  by  the  volcanic  texture  of  some  of  the 
associated  rocks.  Dacites  and  rhyolites  at  Colquechaca 
and  andesite  at  Portugalete  are  probably  genetically 
related  to  the  veins,  and  certainly  solidified  nearer  to 
the  surface  and  at  lower  temperature  than  did  the 
rather  coarse-grained  porphyries  found  with  so  many 
of  the  deposits  previously  considered.  The  minerals 
found  in  these  silver  districts  are  much  the  same  as 
elsewhere  in  the  tin-silver  ores,  with  the  exception  of 

the  tin  minerals,  and  indicate  a  temperature  of  ore  de- 
position probably  still  within  the  limits  of  what  may 

be  called  the  intermediate  vein  zone. 

Supergene  processes  played  a  most  important  role 

during  post-depositional  periods  in  the  silver-bearing 
veins,  where  the  most  striking  enrichment  occurred. 
Oxidized  silver  minerals  with  abundant  cerargyrite 
were  worked  near  the  surface  by  the  Incas  and  later  by 
the  Spanish  conquerors  at  Porco,  Potosi,  Oruro,  and 
other  places.  These  ores  were  followed  in  depth  by 

large  quantities  of  ruby  silver,  which,  since  it  is  com- 
paratively rare  in  the  still  deeper  portion  of  the  veins 

now  being  worked,  was  very  probably  due  to  supergene 
deposition. 

Tin  has  also  been  enriched,  but  the  process  has  not 
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been  so  clearly  defined  and  simple  as  in  the  case  of  the 
silver.  Removal  of  more  soluble  material  from  the 
upper  portions  of  the  cassiterite  veins  left  oxidized  ores, 
ox pacos,  rich  in  tin.  Cases  have  also  been  described 
where  the  removal  of  the  oxidizable  material  has  per- 

mitted small  grains  of  cassiterite  to  work  downward 
and  become  mechanically  concentrated  along  the  foot- 
wall. 

Large  quantities  of  wood-tin  occur  in  many  of  the 
upper  workings,  and  while  there  is  no  positive  evidence 
as  to  its  source,  the  obviously  oxidized  character  of 
the  material  in  which  it  was  invariably  observed  and 
its  relative  abundance  in  the  uppermost  portions  of  the 
deposits  would  seem  to  suggest  a  supergene  origin.  A 
thin  section  of  ore  near  the  surface  from  the  Colorado 

mine,  near  Oruro,  shows  that  dark  concretionary  wood- 
tin  has  probably  replaced  both  crystalline  quartz  and 
an  early  yellow  cassiterite.  The  chemistry  of  this  re- 

placement is  not  clear,  but  a  few  suggestions  follow 
from  the  relations  observed.  First,  the  fresh  ores  in 

the  deposits  where  wood-tin  is  abundant  contain  large 
amounts  of  pyrite,  and  much  limonite  derived  from  this 
pyrite  remains.  This  indicates  that  the  surface  waters 
which  acted  upon  the  material  were  acid  solutions, 
necessitated  by  the  hydrolysis  of  predominant  ferric 
sulphate  in  them.  Cassiterite  is  relatively  insoluble  in 
acid  waters,  and  consequently  the  source  of  the  tin  for 
the  great  quantities  of  wood-tin  present  could  hardly 
have  been  the  oxide.  It  is  believed  that  stannite,  which 
is  more  abundant  than  usually  reported  in  the  complex 
sulphide  ores,  was  dissolved  during  the  oxidation  and 
supplied  the  necessary  tin.  Between  this  point  and 
the  precipitation  of  a  colloid  gel  of  metastannic  acid, 
from  which  the  wood-tin  probably  crystallized,  there 
is  no  bridge.  One  fact,  however,  seems  clear  ;  quartz 
and  cassiterite  were  readily  dissolved  by  the  solutions 
which  deposited  this  secondary  wood-tin,  two  minerals 
notably  insoluble  in  acid  solutions.  Thus  any  explana- 

tion must  account  for  a  pronounced  change  from  acidity 
to  alkalinity  in  the  tin-bearing  solutions.  This  might 
be  explained  by  calling  attention  to  the  fact  that  the 
enrichment  of  tin  was  probably  accompaniedby  a  large- 
scale  enrichment  of  silver.  The  deposition  of  super- 
gene  silver  sulphides  has  a  reducing  action  upon  the 
solution,  which  conceivably  may  not  precipitate  their 
tin  during  this  change  from  acidity  to  alkalinity,  but 
throw  it  down  in  colloidal  form  only  at  some  later  stage. 
Satisfactory  treatment  of  this  question  is  made  difficult 
by  the  lack  of  experimental  chemical  work  such  as  has 
been  done  in  connection  with  the  deposition  of  super- 
gene  minerals  of  the  more  common  metals. 

With  the  exception  of  the  outbreak  of  hot  waters  in 
the  mines  at  Pulacayo  in  1895,  none  of  the  mines  of 
the  country  appear,  from  the  literature,  to  have  en- 

countered ground  waters,  and  consequently,  zones  of 
oxidation,  supergene  sulphide  enrichment,  and  hypo- 
gene  deposition  are  all  found  above  the  water  level. 

In  describing  the  ores  found  throughout  the  wide 
extent  of  the  region  no  attempt  is  made  by  the  author 
to  cover  each  individual  case.  Practically  every  pos- 

sible gradation  exists  between  one  type  and  another, 
but  it  is  nevertheless  true  that  there  are  certain  associa- 

tions of  minerals  which  are  repeated  frequently  enough 
to  become  characteristic  and  it  is  these  distinct  classes 
of  ore  that  will  be  dealt  with  in  some  detail.  Further- 

more, as  already  pointed  out,  there  is  a  distinct  rela- 
tion existing  between  the  character  of  the  ore  :ind  its 

association  with  and  nearness  to  the  genetically  con- 
nected igneous  rocks.  Though  this  relation  is  not  en- 

tirely simple,  due  to  differing  conditions  with  conse- 
quent differing  ore  types  in  neighbouring  veins,  it 

nevertheless  affords  the  most  logical  criteria  for  classi- 

fying the  ores  of  the  region,  and,  for  descriptive  pur- 
poses, major  groups  of  the  deposits  are  arranged  ac- 

cordingly. The  subdivisions  are  based  upon  mineral 
composition  and  are  represented  by  types  studied  in 
the  course  of  this  examination.  Certain  groups  of  pre- 

dominant minerals  stand  out  and  form  the  skeleton  of 

the  following  description  of  the  tin-silver  ores.  Both 
thin  sections  and  polished  sections  have  been  studied 

by  the  author.  The  following  is  the  author's  classifi- 
cation : 

I.  Deposits  of  the  high-temperature  vein  zone  : 
A .  Veins  in  granite  : 

(1)  Cassiterite,  tourmaline  (hematite,  pyrite,  and 

quartz). B.  Veins  in  invaded  rock  near  granite  contact : 
(1)  Cassiterite,  pyrite,  quartz,  tourmaline. 
(2)  Cassiterite,  bismuth,  bismuthinite  (tourmaline, 

quartz,  pyrite). 
C.  Veins  in  or  close  to  porphyries  grading  toward 

granitic  types  : 
(1)  Cassiterite,  pyrite,  quartz,  tourmaline. 
(2)  Cassiterite,  bismuthinite,  pyrite,  quartz,  tour- maline. 

II.  Deposits  of  the  intermediate  vein  zone  : 
A.  Veins  in  or  close  to  porphyries  grading  toward 

volcanic  types : 
(1)  Tetrahedrite,     stannite,     cassiterite,     pyrite, 

arsenopyrite,  jamesonite,  quartz,  etc. 
(2)  Cylindrite,    franckeite,    stannite,    sphalerite, 

cassiterite,  pyrite,  proustite,  quartz. 
B.  Veins  in  invaded  rock,  but  genetically  related  to 

porphyry : 
(1)  Tetrahedrite,  pyrite,  sphalerite,  chalcopyrite, 

galena,  proustite  (probably  traces  of  cassiterite). 
C.  Veins  in  volcanic  rock  : 

(1)  Tetrahedrite,  pyrite,  sphalerite,  chalcopyrite, 
galena,  proustite  (probably  traces  of  cassiterite.) 

Early  Mineralization. 
Late  Mineralization. 

Tourmaline  and  topaz  -^ 

Pyrite -Arsenopyrite 

Quartz 

Cassiterite 

^ 
^^^ 

Native  Bismuth 
Bismuthinite 

Cylindrite  and  1 

^_   

Franckeite         i ^^^^^ 
Stannite ^ — 
Sphalerite 
Chalcopyrite 

Tetrahedrite -^^^^^^^ 
Beegerite  (?)   or  J 

Matildite  (  ?1         1 — 

Jamesonite 
A 

Ruby  Silver 

Sequence  of  Mineral  Deposition  in  the  BoLivrAN 
Tin-Silver  Deposits. 

An  effort  has  been  made  by  the  author  to  determine 

a  clearly  defined  general  sequence  of  mineral  deposi- tion for  the  Bolivian  tin-silver  district,  since  in  this  way 
it  is  possible  to  arrive  at  an  understanding  of  the 
changes  that  take  place  in  the  character  of  the 
mineralizing  solutions.  The  microscopic  examination 
of  massive  mixed  ores  in  polished  sections  has  enabled 
more  intimate  studies  of  these  mineral  relations  to  be 

made  than  was  heretofore  possible.  The  accompany- 
ing sketch  gives  the  sequence  of  the  more  abundant 

minerals,  the  thickest  portion  of  each  line  representing 
the  period  of  maximum  deposition  of  the  mineral. 

It  is  not  possible  to  give  a  sharply  cut  sequence  such 
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as  could  be  represented  by  a  list  of  names  in  order, 
where  each  mineral  is  shown  as  forming  only  after  the 
cessation  of  formation  of  a  preceding  one,  because  the 
various  periods  of  deposition  clearly  overlap.  Dis- 

tinctly banded  specimens  often  show  one  or  two  minerals 
such  as  quartz  and  pyrite  persisting  throughout  several 
bands,  with  a  different  group  of  associated  minerals  in 
each  band.  In  such  cases  there  can  be  no  question  but 
that  the  period  of  deposition  of  such  quartz  and  pyrite 
overlaps  that  of  several  of  the  associated  minerals. 
However,  any  one  band  examined  microscopically  will 
show  an  apparent  order  of  crystallization  within  the 
band.  The  quartz  may  be  moulded  about  pyrite  crys- 

tals and  therefore  appear  to  be  deposited  later,  though 
both  may  be  present  in  the  following  layer.  Other 
minerals  in  any  one  band  may  be  moulded  against 
crystal  forms  of  both  quartz  and  pyrite,  therefore  ap- 

pearing later,  but  in  the  following  layer  they  are  absent, 
though  quartz  and  pyrites  may  be  present. 

Such  occurrences  suggest  that  an  ore- forming  solu- 
tion may  and  does  precipitate  more  than  one  mineral 

simultaneously.  Any  one  mineral  will  precipitate  out 
as  long  as  the  feeding  solutions  contain  its  constituents 
and  as  long  as  the  equilibrium  changes,  brought  about 
by  various  factors,  at  the  locus  of  deposition  are  suffici- 

ent to  depress  its  solubility  below  its  concentration  in 
the  solution.  Of  two  minerals  forming  at  the  same 
time  one  will  usually  have  a  more  pronounced  tendency 
to  assume  its  own  crystal  shape,  thus  giving  a  false  im- 

pression as  to  their  relative  ages.  Moreover,  it  is  the 
order  of  completion  of  crystallization  rather  than  the 
beginning  which  determines  the  apparent  relations  be- 

tween two  associated  minerals. 
In  every  specimen  in  which  tourmaline  or  topaz  were 

oresent  they  were  distinctly  the  first  minerals  intro- 
duced. Pyrite  and  arsenopyrite  are  the  earliest  of  the 

common  ore  minerals  and  are  always  seen  in  well-de- 
fined crystals  wherever  they  occur  in  this  relation. 

Where  banding  or  crustification  are  present  they  occur 
abundantly  in  the  earliest  bands.  The  solutions,  how- 

ever, were  not  always  exhausted  in  these  constituents 
in  an  early  stage,  for  in  one  specimen  pyrite  with  stan- 
nite  and  sphalerite  is  distinctly  later  than  cylindrite, 
and  Dr.  L.  J.  Spencer  describes  a  specimen  consisting 
of  an  aggregate  of  jamesonite  needles  encrusted  with 
small  crystals  of  pyrite  and  stannite.  This  latter  re- 

lation, however,  is  so  contradictory  to  all  occurrences 
seen  by  the  writer  that  it  is  felt  to  be  entirely  excep- 

tional, due  to  some  unusual  repetiton  of  solutions. 
Quartz  always  appears  a  little  later  than  the  earliest 

generation  of  pyrite  and  is  usually  very  closely  followed 
by  cassiterite,  which  moulds  about  the  quartz  crystals, 

but  assumes  crystalline  shapes  on  the  walls  of  cavities. 
In  those  ores  which  contain  bismuth  and  its  sulphide, 

bismuthinite,  these  minerals  and  cassiterite  often  seem 
nearly  the  same  age,  though  an  occasional  specimen 
shows  bismuthinite  in  layers  surrounding  native  bis- muth. 

In  the  cylindrite  and  franckeite  ores  examined,  these 
minerals  were  invariably  earlier  than  any  associated 
minerals  except  quartz  and  cassiterite.  Hintze,  in  his 
mineralogy,  quotes  Frenzel  as  describing  cylindrite 
grouped  upon  tetrahedrite  ore  from  the  Mina  Pizarra 
at  Oruro,  but  it  is  not  clear  whether  he  intends  to  give 
the  impression  that  the  tetrahedrite  is  the  earlier. 

Stannite  is  present  more  or  less  abundantly  in  all 
the  complex  tin  ores,  and  is  most  commonly  associated 
with  tetrahedrite  and  with  sphalerite  and  chalcopyrite. 
It  is  practically  contemporaneous  with  the  latter  two, 
often  occurring  in  very  fine  grained  mixtures.  The 
relation  between  the  stannite  and  tetrahedrite  is  not 
always  clear  in  the  massive  ores,  but  after  studying 
some  twenty  different  ores  containing  these  minerals, 
the  author  has  come  to  the  conclusion  that  stannite  is 
usually  the  earlier.  It  commonly  appears  filling  angles 
between  the  older  minerals,  all  being  surrounded  by 
tetrahedrite,  consistently  giving  the  impression  that 
the  stannite  areas  are  residual.  Many  specimens  of 
massive  ore  show  the  two  minerals  apparently  con- 

temporaneous, but  the  author  has  failed  to  find  any 
case  in  which  stannite  is  later  than  tetrahedrite.  How- 

ever, Spencer  has  described  a  specimen  from  the  So- 
cavon  de  la  Virgen  at  Oruro  which  consists  of  a  group 
of  bright  tetrahedrite  crystals  on  a  matrix  of  massive 
pyrite.  Stannite  crystals  are  plentifully  scattered  over 
the  tetrahedrite,  in  the  surface  of  which  they  are  partly 
embedded.  Thus  it  is  seen  that,  though  the  majority 
of  cases  show  the  stannite  slightly  earlier  than  the 
tetrahedrite,  their  periods  of  deposition  distinctly  over- 

lap and  even  the  reverse  of  the  common  relation  occurs. 
Jamesonite,  which  is  abundant  in  many  of  the  sul- 

phide ores,  was  observed  in  every  case  to  be  the  last 
hypogene  mineral  formed,  with  the  exception  of 
pyrargyrite  or  proustite,  which,  though  often  super- 
gene,  are  sometimes  probably  of  late  hypogene  origin. 
The  jamesonite  needles  encrust  cavities  in  massive  ores 
consisting  of  all  the  earlier  minerals,  including  stannite 
and  tetrahedrite.  Its  late  origin  is  so  clear  cut  in  every 
instance  that  the  case,  described  by  Spencer,  of  jame- 

sonite needles  encrusted  with  pyrite  and  stannite  re- 
quires an  exceptional  explanation.  The  gap  to  be 

bridged  by  an  overlap  in  the  periods  of  mineralization 
in  this  instance  is  too  great  and  no  attempt  is  made  to 
fit  the  case  into  the  normal  sequence. 

THE  PAS  MINING  DISTRICT.  MANITOBA. 
The  Canadian  Mining  Journal  for  October  22  con- 

tains an  official  report  on  The  Pas  mineral  district  in 
Northern  Manitoba  and  its  progress  during  the  summer 
of  1920,  written  by  R.  C.  Wallace,  Commissioner  of 
Northern  Manitoba.  As  readers  are  aware,  the  ore  de- 

posits here  are  sulphides,  in  places  massive,  and  with 
pyrite  often  predominating ;  at  theeast  end,  gold-quartz 
veins  are  found. 

During  the  summer,  development  work  has  been  con- 
fined mainly  to  the  western  and  eastern  ends  of  the  dis- 

trict. There  has,  indeed,  been  considerable  diamond- 
drilling  in  Copper  Lake,  north  of  Cranberry,  and  a  good 
deal  of  interest  in  gold  discoveries  at  the  north  end  of  El- 

bow Lake,  situated  to  the  north-east  of  Cranberry,  as 
well  as  a  larger  amount  of  prospecting  in  the  Reed  Lake 
territory  than  during  any  previous  summer.  The  fact 
remains,  however,  that  the  two  pivotal  points  are  the 

Flin-Flon  ore-body  in  its  importance  to  the  copper-min- 
ing industry  in  the  western  part  of  the  belt  and  to  the 

mining  industry  in  the  eastern  part  of  the  belt.  As  far 
as  copper  development  is  concerned  in  particular,  there 
has  been  a  tendency  to  await  the  development  of  rail- 

way facilities  consequent  on  the  operation  of  the  Flin- 
Flon  property  before  any  very  considerable  expenditure 
of  capital  is  made  on  other  copper  properties  in  the 
western  part  of  the  belt. 

From  the  work  that  has  been  done  during  the  present 
summer  by  the  Thompson  interests,  through  the  Long- 
year  Exploration  Company,  it  is  now  possible  to  study 
the  Flin-Flon  ore-body  underground  and  togetaclearer 
conception  of  its  relationships  to  the  country  rock  than 
heretofore.  The  work  which  has  now  been  done  has 

exposed  an  ore-body  in  which  the  province  of  Manitoba 
will  legitimately  take  considerable  pride.    In  No.  1  (the 
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south)  shaft  there  has  been  200  ft.  of  sinking,  and  in  the 

beginning  of  September  210  ft.  of  cross-cut,  as  well  as 
some  hundred  feef  of  southward  drift.  When  thecross- 
cut  has  been  completed  to  a  width  of  250  ft.  there  will 

be  exposed  over  100  ft.  of  solid  sulphides,  30  ft.  of  high- 
grade  disseminated  copper  ore,  and  some  90  ft.  of  low- 
grade  disseminated.  In  No.  2  (the  north)  shaft  the 
cross-cut  has  been  run  at  the  100  ft.  level  to  a  length  of 
170  ft.,  entirely  in  ore  with  the  exception  of  some  40  ft. 
of  horse.  Sinking  is  now  proceeding  to  the  300  ft.  level. 
The  work  already  completed  underground  has  been  of 

great  value,  not  only  in  checking  up  the  diamond-drill- 
ing but  particularly  in  determming  the  costs  of  mining 

and  best  method  of  development.  There  are  undoubt- 
edly many  problems  ahead  which  will  attract  the  most 

skilful  metallurgists  before  the  best  method  of  ore- treat- 
ment and  smelting  practice  is  determined  for  this  com- 

plex ore-body. 
There  has  been  considerable  activity  in  the  district 

immediately  north  of  the  north  arm  of  Lake  Athapa- 
puskow,  the  district  which  would  seem  to  provide  at  the 
present  time  the  best  field  for  intensive  prospecting  in 
the  whole  belt.    In  aproperty  heldby  BakerandPatton, 
in  which  the  country  rock  is  a  quartz-porphyry  striking 
north  and  dipping  80'  east,  an  iron  sulphide  body  has 
been  developed  on  surface  showing  at  least  130  ft.  in 
width  and  bounded  on  one  side  by  muskeg,  in  which 
there  is  a  probability  that  the  ore-body  also  will  be 
found.    Generally  speaking,  this  iron  deposit  is  similar 
to  many  others  in  the  mineral  belt.    There  is,  however, 
for  a  width  of  18  ft.  in  the  centre  of  the  body  consider- 

able copper  mineralization,  and  in  other  places  more 
limited  copper  pyrite.    The  surface  showings  of  copper 
are  sufficiently  important  to  warrant  expenditure  on 
diamond  drilling  in  order  to  determine  the  extent  of 

the  copper  mineralization  underground.     It  is  under- 
stood that  there  are  other  showings  of  copper  sulphide 

of  somewhat  similar  type  in  this  area.    A  discovery  dur- 
ing the  summer,  interesting  from  a  mineralogical  point 

of  view,  was  that  made  by  Rosen,  east  of  the  Big  Island 
Lake  district.     At   the  contact  between  granite  and 

greenstone  there  has  developed  considerable  mineral- 
ization of  cobalt  minerals,  particularly  smaltite  in  very 

fine  grains  weathering  into  cobalt  bloom.     Associated 
with  this,  and  more  particularly  in  a  trench  seventy-five 
paces  to  the  east,  chalcopynte  mineralization  is  found 
in  the  greenstone  and  also  in  the  granite.     The  occur- 

rence of  cobalt  minerals  is  an  interesting  one  in  the  dis- 
trict and  seems,  judging  by  other  work  in  the  mineral 

belt,  to  be  fairly  wide-spread.    The  importance  of  cobalt 
minerals  and   the  cobalt  bloom  stain   in   the  Cobalt 
country  in  Ontario  has  been  the  close  association  of 
cobalt  minerals,  in  narrow  calcite  veins,  with  nativesil- 
ver  and  silver  sulphides.     Unless  the  geological  con- 

ditions are  similar  there  is  no  necessary  connection  in 
this  field  between  cobalt  minerals  and  native  silver.    If, 
however,  a  late  diabase  and  associated  narrow  calcite 
veins  can  be  found  in  this  territory,  it  should  be  con- 

sidered to  be  a  favourable  prospecting  ground  for  silver. 
At  Copper  and  Elbow  Lakes,  in  the  central  part  of 

the  district,  diamond-drilling  proceeded  during  the  sum- 
mer months  upon  the  large  quartz  property  of  J.  P.Gor- 
don, of  Copper  Lake.     It  is  understood  that  the  dia- 

mond-drilling showed  thequartz  to  be  associated  under- 
ground with  considerable  porphyry,  and  that  mineral- 
ization with  iron  sulphides  was  found  in  a  heavier  de- 

gree than  on  surface  showings.     No  further  work  has 
been  done  on  the  Red  Rose  vein  of  high  grade  ore. 
Work  is  now  proceeding  on  some  claims  east  of  Bear 
Lake  immediately  north  of  the  Third  Cranberry,  in 
which  stringers  of  chalcopyrite  are  found  in  a  fairly 
solid  greenstone  and  more  particularly  in  quartz-por- 

phyry intrusions  into  the  greenstone  rock.  The  quartz- 
porphyry  holds  a  clean  ore,  which,  if  developed  in  suf- 

ficient quantity,  will  readily  concentrate.  At  the  north 
end  of  Elbow  Lake  considerable  prospecting  was  done 
during  the  earlier  part  of  the  summer,  owing  to  the 
fact  that  discoveries  were  made  by  Webb  of  high-grade 
quartz  veins  on  the  Sherlock  claim,  immediately  west 
of  the  mouth  of  Webb  Creek.  The  quartz  is  irregular- 

ly distributed  through  a  twisted  hornblende  schist,  and 
at  the  present  time  a  showing  about  1  ft.  in  width  of 
highly  quartzitic  rock  is  being  mined  and  hand-crushed 
in  order  to  recover  the  gold  by  sluicing.  In  the  same 
property  several  exposures  of  quartz,  one  at  least  4  ft. 
in  width,  occur,  the  value  of  which  has  not  yet  been  de- 

termined. Interest  has  also  been  taken  in  other  pro- 
perties at  the  east  end  of  an  island  in  the  north  part  of 

Elbow  Lake.  The  Bow  vein  was  staked  in  greenstone 

schist,  and  as  its  name  implies,  is  characterized  bv  re- 
duplicated folding.  The  average  is  probably  15  in.  ; 

the  vein  in  places  is  30  in.  thick.  This  vein  has  been 
found,  on  careful  sampling,  to  give  high  gold  values. 
Immediately  east  of  this  vein,  and  parallel  to  it,  is  an 
intrusion  of  quartz-porphyry  varying  in  width  from  4 
to  12  ft.,  and  extending  over  the  greater  part  of  two 
claims.  This  porphyry  is  mineralized  with  pyrite  and 
a  little  galena  and  is  criss-crossed  with  narrow  quartz 
veins.  It  would  appear  to  be  a  rock  of  a  type  which 
might  prove  of  value  for  fluxing  purposes. 

Considerable  prospecting  was  done  in  the  Reed  Lake 
district  this  year,  but  the  men  in  the  eastern  end  of  the 
belt  confined  their  attention  mainly  to  the  working  of 
properties  in  the  Herb  Lake  and  Little  Herb  Lake 
areas.  Aninterestingdiscoverywasmadenorih  of  Little 
Herb  River,  at  the  right  angle  bend,  by  R.  Kerr  and  P. 
Gasse  in  a  rock  which  is  an  altered  sediment,  and  which 
varies  in  composition  from  a  typical  mica  schist  to  a 
quartzite.  Considerable  galena  has  been  deposited  by 
replacement  apparently  from  a  granite,  contact  of  which 
with  the  sediment  is  immediately  west  of  the  main  dis- 

covery. Associated  with  the  galena  is  pyrite,  a  little 

pyrrhotite,  and  arsenical  iron,  and  here  and  there  stib- 
niteinconsiderablequantity.  From  the  trenching  which 
has  been  done  it  would  seem  that  the  mineralization 
has  taken  place  in  more  or  less  parallel  bands  which 
strike  about  30'  west  of  the  schistosity  of  the  rock.  In 
the  main  trench,  for  a  distance  of  15  ft.  there  is  heavy 
mineralization,  mainly  of  galena,  partly  of  pyrite,  and 

to  a  slight  extent  of  pyrrhotite  and  stibnite.  The  im- 
portanc-  of  the  discovery  is  that  the  galena  carries 
high  values  in  silver.  It  is  interesting  that  north-west 
of  Osborne  Lake  galena  has  also  been  found  in  a  similar 
rock  type  by  J.  Kerr,  while  east  of  the  main  discovery 
galena  is  found  by  P.  Kobar  and  stibnite  by  E.  Stewart. 
It  would  thus  appear  that  the  mineralization  is  fairly 
extensive,  and  much  surface  trenching  and  particular- 

ly diamond  drilling  will  undoubtedly  be  carried  on  in 
this  district  in  order  to  determine  the  extent  of  the  silver 
values.  This  is  a  new  type  of  mineralization  in  the  belt, 
and  adds  one  more  to  the  possibilities  of  economic  de- 

velopment of  a  belt  which  is  remarkably  many-sided  in 
its  mineral  types.  During  the  past  year  R.  Woosey  and 
others  have  prospected  the  north-west  end  of  Herb 

Lake.  On  an  island  immediately  south  of  Woosey's 
Island  a  heavy  mineralized  basic  rock  shows  iron  and 
copper  sulphides  over  a  width  of  5  ft.  from  the  top  of 
the  cliff  to  the  lake  shore.  The  rock,  which  is  rather 
unusual  for  the  district,  is  of  a  type  in  which  a  basic 
segregation  of  sulphides  is  possible,  and  the  occurrence 
has  particular  interest  for  that  reason.  On  the  east 
side  of  Herb  Lake,  the  Rex  gold  mine  and  the  Bingo 
property  have  been  responsible  for  the  development 
work  during  the  summer.     On  the  Rex  mine  work  is 
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now  proceeding  to  develop  the  mine  to  the  300  ft.  level, 
and  at  the  same  time  to  stope  from  the  100  ft.  level  in 
order  to  supply  the  mill,  which  is  now  operating.  It 
will  now  be  possible  to  stope  over  150  ft.  in  the  south 
drift  with  an  average  width  of  3  ft.,  and  70  ft  on  the 
north  drift  with  an  average  width  of  2^  ft.,  at  the  same 
time  as  sinking  is  continumg  to  the  300  ft.  level.  When 
there  is  sufficient  labour  available  to  run  the  mill  to 

capacity,  the  clean-up  from  those  remarkably  large 
stopes  should  be  sufficient  to  place  the  property  on  a 
good  footing  for  subsequent  development  on  a  much 
larger  scale.  At  the  Bingo  property  sinking  has  been 
completed  to  50  ft.,  the  vein  averaging  to  this  depth  ap- 

proximately 8  in.,  with  at  the  bottom  some  quartz  com- 
ingin,  which  will  increase  the  average  widih  by  perhaps 
2  in.  A  contract  has  now  been  taken  to  sink  to  the  300 
ft.  level  and  to  do  trenching  and  cross-cutting.     The 

assay-values  obtained  to  the  depth  at  which  the  shaft 
has  developed  the  vein  are  very  high.  To  many  obser- 

vers of  the  situation  in  the  eastern  part  of  the  mining 
field,  it  has  been  clear  for  some  time  that  the  advisable 
procedure  would  be  to  consolidate  several  properties 
on  the  east  side  of  Herb  Lake,  making  the  Rex  the 
centre  of  operations,  and  conveying  ore  by  an  air-line 
from  the  other  properties  to  the  Rex.  If  a  strong  min- 

ing corporation  could  succeed  in  effecting  such  a  con- 
solidation, the  future  for  the  Herb  Lake  district  would 

be  very  good.  The  vein  at  the  present  time  developed 
on  the  Rex  mine  is  such  as  should  attract  a  strong  cor- 

poration, provided  that  a  sufficiently  large  number  of 
other  properties  could  be  consolidated  with  the  Rex,  in 
order  that  practically  all  the  capi  tal  expenditure  on  min- 

ing machinery  could  be  concentrated  on  the  one  pro- 

perty. 

THE   PORT   PIRIE   POWER   PLANT. 
Chemical  Engineering  and  Mining  Review  (Mel- 

bourne) for  September  contams  a  description  of  the 
new  power  plant  of  the  Broken  Hill  Associated  Smel- 

ters, at  Port  Pirie,  South  Australia. 

The  plant  is  housed  in  a  commodious  building  of 
three  bays.  The  main  engine  and  economizer  room  is 
of  brick,  and  the  boiler  room  steel-framed  and  of  cor- 

rugated iron.  The  main  engine  room  floor  stands  17  ft. 
above  the  basement  and  carries  two  3,000  k.w.  turbo 
alternator  sets,  one  250  k.w.  turbo  alternator  set.  two 
65  k.w.  separate  exciter  sets,  two  Fraser  &  Chalmers 
Rateau  blowers,  each  32,000  cu.  ft.  of  free  air  per  min- 

ute at  5  lb.  pressure,  one  Parsons  turbo  blower  36.000 
cu.  ft.  of  free  air  per  minute  at  4  lb.  pressure,  two  Bel- 
liss&Morcom  motor-driven  compound  air-compressors, 
each  1.200  cu.  ft.  free  air  per  minute  at  100  lb.  pressure. 
In  addition  to  these  there  are  three  main  switchboard 
panels  and  68  remote  control  panels  and  switches. 
The  two  3.000  k.w.  sets  are  duplicates,  each  consisting 
of  a  Fraser  &  Chalmers  steam  turbine  of  the  Rateau 
type,  designed  for  steam  at  200  lb.  pressure,  direct 
coupled,  withaflexiblecoupling,  toaVickers  3,000  k  w. 
575  volts  3-phase  50  cycle  alternator,  the  speed  of  the 
set  being  3,000  r. p.m.  The  turbine  governor  is  con- 

trolled through  oil  relays,  with  an  emergency  governor 
which  comes  into  operation  if  the  machine  should  ex- 

ceed a  pre  determined  speed.  All  bearings  are  lubri- 
cated by  oil  under  pressure,  each  bearing  being  pro- 
vided with  thermometers.  Oil  is  pumped  from  the 

reservoir  in  the  base,  then  through  the  bearings,  finally 
through  an  oil  cooler  and  back  to  the  reservoir.  Air 
passing  through  the  alternator  is  first  cooled  and  filtered 
by  being  drawn  through  a  Sturtevant  spray  filter,  lo 
caied  in  the  basement.  The  condensing  plant  for  each 
3,000  k.w.  set  consists  of  a  Worthington  surface  con- 

denser with  18  in.  Weymouth  circulating  pump  driven 
by  50  h  p.  G  E.  motor  running  at  530  r  p.m.,  the  air 
and  condensate  pumps  being  direct-coupled  to  a  30  h  p. 
G.E.  motor  running  at  1,450  r  p.m.  The  air  filters  are 
supplied  with  water  by  means  of  a  2  in  pump  driven 
by  a  3i  h  p.  Vickers  direct-current  motor  supplied  from 
the  exciters.  One  of  the  air  filters  was  supplied  by 
Fraser  &  Chalmers,  and  the  other  was  made  in  the 
workshop  at  the  smelters.  The  250  k  w.  set  consists 
of  a  Parsons  turbine  direct  connected  to  a  Parsons  al- 

ternator with  direct-coupled  exciter.  It  is  provided 
with  an  Allen  condenser  with  a  lOin.  Weymouth  motor- 
driven  circulating  pump  and  a  three-throw  vertical 
Allen  air  pump.  Edwards  type,  gear-driven  by  a  7^ 
h.p.  G  E.  motor.  Of  the  separate  exciters  one  set  is 
a  65  k.w.  130  volt  British  Thomson-Houston  direct- 
current  generator  direct-coupled  to  a  British  Westing- 

house  100  k.v.a.  synchronous  motor,  and  also  to  a  130 
h.p.  Terry  steam  turbine.  The  second  set  is  a  B.T.  H. 
65  k.w.  generator  direct-conpled  to  a  B.T.H.  synchron- ous motor  rated  at  94  k.v.a. 

The  Fraser  &  Chalmers  blowers  are  equipped  with 
Worthington  surface  condensers,  Weymouth  10  in. 
centrifugal  circulating  pumps  direct-coupled  to  20  h.p. 
General  Electric  motors  at  725  r.p.m.,  and  Worthing- 

ton two  crank  vertical  air  pumps,  gear-driven  by  7  h.p. 
Phoenix  motors.  The  condensing  equipment  for  the 
Parsons  turbo  blower  consists  of  an  Allen  condenser, 
Weymouth  10  in.  centrifugal  circulating  pump,  direct- 
connected  to  a  20  h.p.  General  Electric  motor,  and  an 
Allen  three  throw  vertical  air-pump,  gear-driven  by  a 
7^  h  p  General  Electric  motor.  In  order  to  minimize 
the  chance  of  passing  quantities  of  dust  through  the 
blowers  with  the  incoming  air,  the  inlets  to  the  suction 
pipes  are  situated  at  the  top  of  a  set  of  towers.  The 
discharge  from  each  blower  passes  through  a  hand- 
operated  gate-valve,  an  automatic  non-return  and  relief 
valve,  and  thence  through  a  butterfly  valve  to  the43in. 
mains,  which  convey  the  blast  to  the  smelter  furnaces. 

The  air-compressors  are  in  duplicate,  and  they  are 
Belliss  &  Morcom  vertical  two-stage  two-crank  ma- 

chines, capable  of  delivering  1,200  cu.  ft.  of  free  air 
per  mmute  when  running  at  300  r.p  m.  Each  machine 
is  direct-coupled  to  a  250  h.p.  B.T.H.  motor.  The  in- 

let air  passes  through  a  dry  air  filter;  while  the  dis- 
charge is  carried  to  a  large  receiver  outside  the  plant, 

and  thence  to  subsidiary  receivers  in  various  parts  of the  works. 

The  main  switchboard,  which  is  in  the  engine-room 
and  situated  immediately  over  the  switch  room,  con- 

sists of  :  three  generator  panels,  each  of  5,000  amp. 
capacity;  five  2,000  amp.  main  feeder  panels;  four 
sub  feeder  panels  (500  amp.);  one  Tirrill  regulating 
panel  ;  two  synchronous  motor  panels  ;  three  exciter 
panels.  The  fireproof  switch-room  is  situated  in  the 
basement  below  the  main  switchboard,  and  contains 
the  whole  of  the  main  busbars,  oil  switches,  and  genera- 

tor field  rheostats.  Current  at  a  pressure  of  575  volts 
is  conducted  to  the  generator  switches  by  conductors 
consisting  of  three  bars,  each  8  in.  by  J  in.  copper-strip 
on  each  phase.  The  closing  and  opening  operations  of 
the  oil  switches  are  effected  by  means  of  solenoids 
operated  from  the  exciter  busbars,  and  controlled  by 
pull-button  on  the  main  switchboard,  the  closed  and 
open  positions  being  indicated  by  both  mechanical  and 
electrical  signals.  The  main  break  is  in  air,  the  final 
break  by  auxiliary  contact,  occurring  a  fraction  of  a 
second  later  in  oil,  each  leg  being  in  a  separate  oil-tank. 
The  closing  coils,  of  which  there  are  two,   take  about 
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35  amperes  at  100  volts.  The  opening  coil  operates 
on  a  toggle,  and  takes  about  9  amperes.  The  busbars 
consist  of  three  10  in.  by  J  in.  copper  bars  in  parallel 
on  each  leg.  From  the  busbars  the  current  passes 
through  six  4,500  volt  General  Electric  K12  2,000  amp. 
switches,  which  control  the  outgoing  feeders,  the  con- 

trol being  the  same  as  for  the  main  switches.  The 
opening  coils  of  these  switches  are  operated  automatic- 

ally by  selective  time-limit  overload  relays  on  the  main 
switchboard .  The  current  transformers  for  the  switch- 

board are  of  the  slip-over  type,  no  mechanical  connec- 
tions to  the  main  being  required.  All  motors  through- 

out the  works  are  controlled  from  the  power  plant. 
The  motor  control  board,  which  runs  almost  the  entire 

length  of  the  engine  room  on  the  south  side,  is  con- 
structed on  the  common  compensator  system.  Every 

motor  in  the  works  is  equipped  with  a  small  push- 
button signal  panel.  The  pressing  of  the  button  at  the 

motor  actuates  a  relay  which  operates  a  signal  hooter 
at  the  power  plant,  at  the  same  time  operating  a  drop- 
shutter  which  lights  a  lamp  over  the  panel  belonging 
to  the  motor  which  is  to  be  started.  Each  panel  is 

equipped  with  an  indicating  light  drop-shutter,  am- 
meter, and  switch,  automatic  oil  switch,  and  three-pole 

knife  switch.  The  starting  system  consists  of  a  set  of 
three  starting-bars  and  three  runring-bars,  the  knife- 
switch  and  compensator  being  connected  to  the  start- 

ing-bars, and  the  oil  switches  to  the  running-bars. 
The  running-bars  can  be  isolated  into  three  sections, 
and  have  a  double  set  of  feeders.  To  start  up  any 
motor,  the  knife-switch  is  closed  and  the  motor 
started  from  the  compensator.  The  oil  switch  is  then 
closed  in  and  the  knife-switch  opened,  releasing  the 
compensator  to  the  open  position,  and  leaving  it  free  to 
start  any  other  motor.  As  each  motor  panel  has  its 
own  ammeter  and  a  small  card  giving  the  size  of  the 
motor,  the  control-board  operator  can  see  at  any  time 
whether  any  motor  is  overloaded  or  operating  under 
abnormal  conditions.  An  emergency  switch  is  located 
close  to  every  motor  in  the  works,  which  can  be  opened 
in  case  of  emergency. 

The  pump  room  is  situated  in  the  boiler  room  base- 
ment, and  contains  the  following  equipment :  Two 

Weir's  cross-compound  vertical-boiler  feed- pumps  with 
steam  cylinders  12  in  and  22  in.  by  24|  in.  stroke; 
two  24  in.  Weymouth  centrifugal  pumps  for  pumping 
to  circulating  water  duct,  each  direct-coupled  to  a  125 
h.p.  General  Electric  motor;  one  18  in.  Weymouth 
centrifugal  pump  for  pumping  to  circulating  water  duct, 
direct-coupled  to  a  50  h.p.  General  Electric  motor; 
one  14  in.  Kelly  &  Lewis  centrifugal  pump  for  the 
works  general  salt-water  service,  direct  driven  by  a  100 
h.p.  General  Electric  motor  ;  one  14  in.  Kelly  &  Lewis 
centrifugal  pump  for  the  works  general  salt-water  ser- 

vice, connected  up  for  direct  drive  by  either  a  100  h.p. 
General  Electric  motor  or  a  130  h.p.  Terry  turbine  (all 
on  thesameshaft) ;  one  Robison  Bros,  three-throw  verti- 

cal hydraulic  service  pump,  gear-driven  by  a  50  h.p. 
General  Electric  motor  ;  one  Worthington  three-throw 
horizontal  hydraulic  service  pump,  gear-driven  by  a  35 
h.p.  General  Electricmotor;  with  Weymouth  two  stage 
6  in.  centrifugal  fire  service  pump,  direct  connected  to  a 
58  h.p.  Terry  turbine.  The  circulating  water  duct  runs 
round  the  basement  of  the  plant,  and  the  various  con- 

denser circulating  pumps  draw  their  supply  from  the  in- 
coming side  of  the  duct,  and  deliver  the  water  through 

the  condensers,  discharging  into  the  outlet  side.  The 
duct  pumpsdraw  their  supply  from  the  river  and  pump 
straight  into  the  duct.  The  general-service  pumps  and 
the  fire  pump  can  draw  from  either  duct  or  river.  The 
turbine-driven  fire  service  pump  is  always  kept  primed, 
with  the  turbine  warmed  up,  and  the  drains  open,  and 

can  be  started  up  in  30  seconds  at  any  time.  One  of 
the  general-service  pumps  has  both  motor  and  turbine 
drive,  so  that  in  the  event  of  a  total  breakdown  on  the 
electrical  side,  the  pump  can  be  driven  by  the  turbine, 
thus  ensuring  a  supply  of  salt  water  to  the  works  for 
the  smelter  furnace  jackets  and  other  necessary  pur- 

poses. The  hydraulic  service  is  used  primarily  for  lifts 
and  traversers,  and  is  operated  at  400  lb.  pressure. 

The  boilers  are  on  an  elevation  of  about  14  ft.  from 
the  basement  or  ground  floor.  There  are  six  boilers, 
all  of  the  Babcock  &  Wilcox  W.I.F.  type,  with  double 

drums,  superheaters,  and  chain-grate  stokers.  The 
stokers  are  driven  from  a  shaft  running  the  entire 
length  of  the  boiler  room,  and  immediately  over  the 
furnaces.  The  shaft  is  motor-driven  at  one  end  ;  at 
the  other  end  there  is  a  4|  in.  and  8i  in.  by  5  in.  Belliss 
&  Morcom  tandem  compound  vertical  engine.  This 
engine  is  always  kept  warmed  up,  the  drains  open,  and 
the  driving  belt  hung  on  brackets.  In  the  event  of  a 
breakdown  on  the  motor  drive  the  engine  can  be  started 
up  and  connected  to  the  stoker  shaft  in  a  few  seconds. 
Each  boiler  has  252  4-in.  tubes  and  a  total  heating  sur- 

face of  5,540  sq.  ft.,  the  commercial  rating  being  about 
1,200  h.p.  per  boiler.  The  working  pressure  is  200  lb. 

per  sq.  in.,  with  about  130'  superheat.  The  flue  gases 
pass  through  three  sets  of  Green's  economizers,  each of  400  tubes,  and  thence  through  a  ground  flue  and 

fans  to  the  chimney  stacks.  A  large  exhaust  fan,  di- 
rect-connected to  an  11  in.  and  18  in.  by  9  in.  cross- 

compound  Belliss  &  Morcom  engine,  is  arranged  at  the 
base  of  each  stack  The  feed- water  is  handled  as  fol- 

lows :  The  condensate  from  the  various  condensers  is 
carried  to  a  large  concrete  tank  in  the  basement.  It  is 
lifted  from  this  tank  by  means  of  an  ejector  into  the 
measuring  lank  of  a  Lea  V-notch  recording-set.  All 
the  necessary  make-up  water  is  also  delivered  into  this 
tank,  so  that  the  whole  of  the  boiler  feed-water  is  regis- 

tered by  the  Lea  recorder.  The  indicating  and  record- 
ing mechanism  of  the  Lea  recorder  is  in  the  engine 

room.  From  the  recorder  the  feed-water  runs  into  the 
pump-suction  tank,  from  which  it  has  a  fall  of  about 
8  ft.  to  the  feed  pumps,  which  are  of  the  Weir  type, 
arranged  to  deliver  the  feed- water  direct  to  the  boilers 
or  through  the  economizers.  The  main  steam  header, 
of  12  in.  steel  pipe,  is  in  the  boiler  room  close  to  and 
parallel  with  the  engine-room  wall,  and  runs  the  full 
length  of  the  engine-room,  wuth  a  large  expansion  bend 
in  the  centre.  Each  boiler  is  connected  separately  to 
the  header  by  a  7  in.  steel  pipe.  The  whole  system  is 
divided  into  three  sections,  which  may  be  isolated  from 
each  other  if  necessary.  A  gangway  gallery  runs  the 
full  length  of  the  header,  giving  easy  access  for  the 
purpose  of  opening  and  closing  valves  and  drains  or 
effecting  repairs.  Each  unit  in  the  engine-room  has 
its  own  separate  feeder  from  the  main  header  ;  the 
pipes  are  taken  downward  from  the  header,  through 
the  basement,  and  up  through  the  engine-room  floor. 
This  simplifies  the  problem  of  draining  the  pipes,  and 
does  away  with  all  overhead  pipes  in  the  engine  room, 
thus  giving  a  free,  unimpeded  run  for  the  overhead 
crane.  Steam  traps  are  fixed  at  intervals  along  the 
main  header,  and  the  whole  system  is  lagged  with 
Foster's  steam-pipe  covering. 

A  large  storage  space,  capable  of  accommodating 
3,000  or  4.000  tons  of  coal,  is  arranged  near  the  plant. 
A  concrete  tunnel,  equipped  with  a  belt  conveyor,  is 
constructed  under  this  storage  heap.  There  are  numer- 

ous doors  and  chutes  in  the  roof  of  the  tunnel,  through 
any  one  of  which  the  coal  can  be  run  down  on  to  the 
conveyor  belt.  This  discharges  it  into  the  hopper  of  a 
vertical  bucket  elevator.  The  coal  is  elevated  to  an- 

other conveyor,  which  runs  over  the  six  bunkers  and 



DECEMBER,    1920 375 

discharges  its  load  into  any  one  of  them  by  means  of 
a  movable  tripper.  Chutes  feed  the  stoker  hoppers  of 
the  boilers  as  required.  When  coal  is  received  from  a 
ship,  it  is  delivered  into  railway  trucks  at  the  wharf 
and  conveyed  to  the  power  plant.  The  receiving  hop- 

per of  the  elevator  before  referred  to  is  constructed  so 
that  the  coal  passes  direct  to  the  elevator  buckets,  or 
through  a  Jeffrey  coal-crusher,  and  then  to  theelevator. 
The  coal  is  discharged  into  the  elevator  hopper,  and 
is  delivered  into  the  bunkers  over  the  boilers.  When 
the  bunkers  are  full,  the  coal  is  deflected  into  a  series 
of  chutes  which  deliver  it  on  to  the  storage  heap  out- 

side the  plant.  As  the  bunker  conveyor  belt  is  60  ft. 
above  the  ground,  it  forms  an  excellent  means  of  build- 

ing up  a  large  storage  heap,  which  can  be  utilized  at 
any  time  by  means  of  the  tunnel-conveyor  system.  It 
is  intended  later  to  extend  the  company's  wharf  to  the 
power  plant,  so  that  steamers  can  discharge  direct  to 
the  storage  heap.  For  handling  ashes,  soot,  and  flue 
dust,  side  tipping  trucks  are  used.  These  are  run  out, 
and  the  ashes,  etc.,  are  tipped  into  an  elevator  hopper, 
which  discharges  them  into  a  large  overhead  storage 
bin.  Railway  trucks  run  under  this  bin  and  take  the 
ashes  away  as  required.  Each  of  the  various  convey- 

ors and  elevators  in  connection  with  coal  and  ash  hand- 
ling is  driven  by  a  separate  motor,  the  reduction  in  some 

cases  being  effected  by  countershafts  and  belt  drive, 
and  in  other  cases  by  means  of  Richardson  worm  gears. 

A  number  of  minor  details  of  equipment  around  the 

plant  have  yet  to  be  completed.  Owing  to  the  difB- 
culty  in  obtaining  delivery  of  plant,  it  has  been  impos- 

sible to  complete  all  these.  Evaporators  are  to  be  in- 
stalled in  the  pump  room  to  supply  all  the  make-up 

water  required  for  the  boiler  feed,  also  an  automatic 
Dennison  weigher,  which  is  to  be  attached  to  the  belt 
conveyor  over  the  coal  storage  bins.  A  Sarco  CO.2 
recorder  forms  part  of  the  equipment  of  the  boiler 
room.  The  two  large  alternator  sets  and  the  two 
Eraser  &  Chalmers  turbo  blowers  are  also  equipped 

with  General  Electric  Co.  's  steam-flow  meters,  and  the 
condensers  are  connected  to  Brady  &  Martin  kento- 
meters.  Bristol  recording  pressure-gauges  are  also 
arranged  in  the  blast  delivery  mains  from  each  of  the 
turbo  blowers.  In  order  to  guard  against  the  plant 
being  in  total  darkness  in  the  event  of  a  sudden  break- 

down, a  small  battery  of  accumulators,  which  supplies 
current  to  a  separate  special  low-voltage  lighting  cir- 

cuit in  the  engine  room  and  boiler  room,  has  been  sup- 
plied. These  cells,  which  are  charged  from  the  exciter 

busbars,  are  merely  a  temporary  source  of  light,  as  in 
the  event  of  a  stoppage  of  the  alternators  the  ordinary 
lighting  circuit  can  be  supplied  by  means  of  a  change- 

over switch  with  direct  current  from  the  turbine-driven 
exciter  set,  through  the  direct-current  busbars.  The 
smelter  power-plant  also  supplies  current  for  lighting 
and  power  to  the  town  of  Port  Pirie.  Current  at  575 
volts  is  taken  from  the  switchboard  and  is  stepped-up 
to  6,900  volts  by  means  of  General  Electric  oil-cooled 
transformers,  This  current  is  transmitted  to  the  sub- 

station in  the  town,  where  it  passes  through  the  step- 
down  transformers,  the  town  supply  being  220  volts  for 
both  light  and  power. 

Asbestos  in  Australia.— The  Queensland  Govern- 
ment Mining  Journal  for  September  contains  an 

article  by  B.  Dunstan,  Chief  Government  Geologist, 
on  asbestos.  We  extract  the  following  notes  relating 
to  occurrences  in  Australia,  beginning  with  those  in 
Queensland.  The  Cawarral-Canoona  serpentine  belt 
is  a  large  area  of  country  to  the  north-east  and  north 
of  Rockhampton,  extending  from  Balnagowan  near 
the  Fitzroy  river  to  Marlborough  in  the  direction  of 
Broadsound.  This  area  contains  asbestos  deposits  in 
a  number  of  localities,  and  records  have  been  made  of 
their  occurrence  at  Broadmount,  Tungamull,  Mount 
Wheeler,  Mount  Etna,  Morinish,  Princhester,  Mount 
Fairview  at  Canoona,  Clifton  Station  near  Marl- 

borough, and  Dalcalmah  near  Glen  Geddes  railway 
station.  Asbestos  is  also  found  in  serpentine  in  the 
Kilkivan  district  at  Mount  Muir  and  Black  Snake,  in 
the  Kandanga  district  near  the  Blue  Bell  copper  mine 
near  Wodonga  Creek  to  the  south-south-west  of  Gym- 
pie,  at  Yarrol  on  the  Burnett  river,  at  Calliope  near 
Gladstone,  and  at  Eddystone  to  the  north  of  Mitchell 
in  the  Maranoa  district.  At  Mount  Pring,  close  to 
Bowen,  a  serpentine  area  has  been  recently  prospected 
showing  the  presence  of  asbestos  in  small  quantities, 
and  a  deposit  between  Petford  and  Fossilbrook  on  one 
of  the  branches  of  the  Tate  river  has  lately  been  opened 
up.  The  deposits  at  Princhester  and  Marlborough 
appear  to  be  those  of  most  importance,  although  as  a 
matter  of  fact  very  little  is  known  of  the  value  or  ex- 

tent of  any  of  them.  About  nine  miles  to  the  north- 
north-east  of  Princhester,  which  is  only  an  old  town- 

ship site,  the  asbestos  has  been  found  in  mountainous 
country  north  of  Paddock  Creek,  a  branch  of  Tilpal 
Creek,  about  four  miles  from  the  railway  now  under 
construction  between  Rockhampton  and  St.  Lawrence. 

Some  years  ago  mining  operations  in  this  locality  re- 
vealed numerous  veins  of  soft  asbestos  along  a  face 

20  ft.  wide,  but  the  thick  overburden  evidently  dis- 
couraged the  prospectors,  and  the  work  was  abandoned. 

From  a  personal  interview  with  one  who  worked  in 

the  mine,  and  from  the  fact  that  ;^25  per  ton  was  of- 
fered for  the  product,  it  would  appear  that  the  deposit 

is  of  an  encouraging  character  and  that  it  should  have 
further  work  expended  upon  it.  Twelve  or  thirteen 
miles  south-south-east  of  Marlborough  asbestos  veins 
occur  in  the  area  bounded  by  Delvin  and  Marlborough 
Creeks  and  the  Fitzroy  river,  those  on  Marlborough 
Creek  near  its  junction  with  the  Fitzroy  river  contain- 

ing veins  said  to  be  numerous,  silky,  clearly  defined, 
and  with  the  fibre  H  in.  long.  A  few  miles  from  Prin- 

chester railway  station  other  deposits  exist,  and  the 
serpentine  country  to  the  north  of  the  township  is 
known  to  contain  veins  of  asbestos  of  varying  quality. 
At  Dalcalmah  near  Glen  Geddes  railway  station,  near 
Marlborough,  a  deposit  of  some  importance  has  been 
revealed,  and  as  the  asbestos  is  in  demand  for  numer- 

ous purposes  the  discovery  is  worthy  of  attention.  As- 
bestos deposits  also  occur  about  two  miles  from  the 

Ayr-Bowen  tramline  and  about  twelve  miles  by  road 
from  Bowen,  the  mineral  being  exposed  on  one  of  the 
steel  spurs  on  the  south-western  side  of  Mount  Pring. 

In  New  South  Wales  deposits  of  asbestos  have  been 
worked  at  Gundagai,  but  trials  made  of  the  product 
have  not  resulted  in  their  development.  During  the 
two  last  years  asbestos  has  been  worked  at  Barraba  in 
New  England,  and  the  results  of  trials  have  been  so 
satisfactory  that  developments  in  a  large  way  are  con- 

templated. At  Woodsreef  in  the  same  district  another 
deposit  has  been  opened.  Asbestos  has  been  found  in 
many  localities  in  South  Australia,  but  does  not  seem 
to  have  been  successfully  mined,  although  discoveries 
of  crocidolite  in  limestone  have  been  made  at  Roberts- 
town,  and  of  chrysotile  asbestos  at  Minbrie  near  Co- 
well,  tests  of  which  were  considered  very  satisfactory. 
Tasmania  produced  inferior  asbestos  many  years  ago, 

but  the  industry  made  no  progress.  Recently,  how- 
ever, the  Anderson's  Creek  deposits  near  Beaconsfield 

have  been  re-opened  and  the  product  is  now  being 
utilized  in  the  manufacture  of  cement-asbestos  slates 
and  sheets.    Reports  from  West  Australia  have  drawn 
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attention  to  asbestos  at  Soanesville  on  the  Pilbara 
goldfield,  where  two  lodes  have  been  exposed,  the  fibre 
being  short  but  of  fine  quality. 

The  Anderson  Creek  deposits  in  Tasmania  are  in 

serpentine  flanked  by  what  appears  to  be  a  sedimen- 
tary rock,  while  those  at  Pilbara  in  West  Australia  are 

in  serpentine  which  is  said  to  be  an  altered  peridotite. 
This  rock  intrudes  an  adjacent  sedimentary  formation 
and  is  itself  intruded  by  several  dolerite  dykes.  The 
deposits  about  Rockhampton  are  in  serpentine  in  the 
vicinity  of  basic  intrusions,  similar  conditions  prevail- 

ing in  several  other  localities  in  Queensland  where  the 
serpentines  contain  asbestos.  At  Barraba,  in  New 
South  Wales,  the  asbestos  is  in  the  form  of  veins 
about  one  inch  thick  and  occurs  in  a  belt  of  serpen- 

tine, the  veins  being  numerous  and  fairly  close  to  one 
another.  Up  to  the  present  time  this  deposit  appears 
to  be  the  most  successful  one  opened  up  in  New 
South  Wales  and  produces  a  fibre  superior  to  anything 
yet  found  in  Queensland.  The  Minbrie  asbestos  de- 

posit in  South  Australia  is  in  association  with  serpen- 
tine, marble,  &c.,  the  rocks  containing  about  J%  of 

crude  hand-picked  fibre  with  about  15  or  20%  of  mill- 
ing rock. 

Mercury  in  Power  Plant. — In  the  issue  of  Power 
(New  York)  for  October  27,  W.  L.  R.  Emmet  describes 
his  method  of  using  mercury  vapour  as  a  medium  for 
producing  power  in  a  boiler-furnace.  He  uses  mercury 
vapour  in  a  turbine,  and  employs  the  heat  absorbed  in 
condensing  thevapourin  asteam  turbine.  Mercury  boils 
and  condenses  like  water,  but  both  its  density  and  its  boil- 

ing temperature  are  much  higher.  Thus  at  atmospher- 
ic pressure  mercury  boils  at  677^^  F.  and  condenses  in  a  28 

in.  vacuum  at455°F.,  while  the  corresponding  tempera- 
tures for  water  are  212°  and  101°F.  According  to  Mr. 

Emmet's  scheme,  mercury  is  boiled  in  a  boiler  similar 
in  principle  to,  but  differing  greatly  in  detail  from,  an 
ordinary  steam  boiler,  and  the  mercury  vapour  pro- 

duced is  used  to  run  a  turbine.  The  exhaust  from  the 

mercury  turbine  is  condensed  in  a  form  of  surface  con- 
denser, which  is  also  a  boiler.  The  heat  given  out  by 

the  condensing  mercury  vapour  makes  steam  of  the 
cooling  water,  and  this  steam  may  be  used  to  drive  an- 

other turbine  or  for  any  other  purpose.  The  chief  dif- 
ficulties arise  from  the  large  amount  of  mercury  requir- 

ed and  the  possibility  of  leaks.  In  Mr.  Emmet's  appar- 
atus, the  products  of  combustion  from  the  furnace  pass 

upward  through  part  of  the  tubes  which  form  the  heat- 
ing surface  of  the  mercury  boiler,  and  then  forward 

among  the  remainder.  These  tubes  are  connected  to 
the  lower  mercury  chest  which  is  in  the  position  of  a 
mud  drum  of  a  steam  boiler,  and  to  the  mercury  header, 
which  corresponds  to  the  steam  drum  in  an  ordinary 
boiler.  Mercury  vapour  at  about  10  lb.  gauge  pressure 
is  collected  in  the  header  and  passes  through  the  pipe 
to  the  mercury  turbine.  Owing  to  the  high  density  and 
low  spouting  velocity  of  the  mercury  vapour  this  tur- 

bine may  be  a  single-stage  machine,  of  reasonably  low 
speed,  and  may  have  short  buckets.  The  wheel  may 
be  placed  inside  the  mercury  condenser  for  simplicity. 
The  mercury  condenser  consists  of  a  tank,  which  sup- 

ports another  tank  which  is  a  steam  drum.  A  number 
of  straight  lubes  extend  from  the  bottom  of  the  steam 
drum  down  into  the  condenser.  The  exhaust  from  the 
mercury  condenser  is  condensed  upon  the  surface  of 
these  tubes,  and  as  the  boiling-point  of  the  mercury  at  28 
in.  vacuum  is  455'  F.,  steam  isgeneraied  in  these  tubes. 
Circulation  in  the  tubes  is  provided  by  smaller  interior 
tubes  leading  from  the  steam  drum,  which  corresponds 
to  the  upper  drum  of  a  water- tube  boiler.  Steam  gener- 

ated in  this  condenser  boiler  is  led  through  a  pipe  to 
the  superheater  and  thence  to  the  steam  main,  which 

conveys  it  to  the  point  where  the  steam  is  to  be  used. 
The  mercury  condensate  is  drained  from  the  bottom 
of  the  mercury  condenser  to  the  lower  mercury  header 
and  thence  to  the  mercury  boiler.  The  high  density  of 
mercury  renders  a  feed  pump  unnecessary,  as  by  setting 
the  condenser  above  the  boiler  the  latter  can  be  fed  by 
gravity.  Thearticlecontainsadiscussionof  thethermo- 
dynamics  of  this  new  steam-raising  apparatus.  Mr. 
Emmet  claims  that  by  the  addition  of  this  device  to  a 
modern  power  station,  with  an  increase  of  15%  in  the 
amount  of  fuel  used,  the  same  amount  of  steam  can  be 

supplied  to  the  steam  turbine  as  under  present  condi- 
tions, and  the  mercury  turbine  will  generate  power 

equal  to  about  66%  of  the  power  generated  by  the  steam 
turbine.  The  estimated  result  is  a  gain  in  station  capa- 

city of  approximately  66%,  with  an  increase  of  only  15% 
in  the  amount  of  fuel  required. 

Mechanical  Loaders. — Two  mechanical  loaders  for 
use  in  mines  were  illustrated  in  the  Coal  Ageior  May 
6  last.  Labour  saving  devices  of  this  nature  are  used 
in  America  and  are  in  demand  elsewhere.  The  Joy 
machine,  which  is  made  by  the  Joy  Machine  Co.,  of 
Union  Arcade  Building,  Pittsburgh,  works  on  a  new 
principle,  in  that  it  employsappliancestikehumanarms 
to  collect  the  broken  coal  or  ore  and  draw  it  on  to  the 
conveyor.  The  illustration  shows  a  low  type  such  as 
is  suitable  for  use  in  narroiv  seams  or  flat  lodes.  The 
machine  contains  two  conveyors.  One  of  these  reaches 
from  the  gathering  mechanism  to  a  storage  hopper  that 
constitutes  the  body  of  the  machine.  The  second  is 
used  to  discharge  the  coal  from  the  hopper  into  the 
mine  car,  which  is  placed  to  the  rear  of  the  machine. 
Both  conveyors  are  flexibly  mounted  on  the  supporting 
truck  and  may  be  swung  to  nearly  any  angle.  This 
feature  of  construction  permits  the  machine  to  traverse 
short-radius  curves.  The  gathering  mechanism  is 
placed  at  the  forward  end  of  the  loading  conveyor.  It 
consists  of  a  pair  of  geared  fingers  which  are  arranged 
so  as  to  be  positively  driven  in  a  fixed  orbital  path. 
The  initial  movement  of  the  fingers  is  forward  into  the 
coal,  after  which  there  is  a  raking  motion  across  the 
coal  face,  and  then  a  rearward  movement  toward  the 
loading  conveyor.  From  this  point  the  movement  is  a 
return  to  the  starting  position.  The  path  of  the  finger 
tips  is  shown  in  the  drawing.  After  the  machine  has 
been  brought  to  the  face  where  it  is  desired  to  load, 
the  loading  conveyor  is  lowered  so  as  to  bring  the 
gathering  mechanism  at  the  front  end  into  contact  with 
the  floor.  The  machine  is  then  propelled  forward  un- 

til the  gathering  mechanism  is  in  close  proximity  to  the 
loosened  material,  after  which  it  is  set  in  motion  and 
the  machine  bodily  moved  forward  on  the  track  until 
the  fingers  in  their  orbital  movement  engage  the  coal 
and  gather  it  on  to  the  loading  conveyor.  The  gather- 

ing mechanism  is  of  simple  but  rugged  construction, 
and  with  its  undermining  action  is  capable  of  loosen- 

ing the  material  from  a  semi-undisturbed  state.  Safety 
measures  in  the  form  of  friction  clutches  are  provided 
so  as  to  prevent  destruction  of  the  gathering  mechanism 
when  the  fingers  encounterrelatively  immovable  pieces. 
The  storage  hopper  goes  a  long  way  in  solving  the 
transport  problem,  since  it  makes  possible  the  changing 
of  cars  without  interrupting  the  operation  of  gathering 
the  coal  from  the  floor. 
The  other  machine  described  is  that  invented  by 

William  Whaley,  of  Knoxville,  Tennessee,  and  made 
by  the  Myers- Whaley  Co.,  of  that  town.  The  firm 
has  a  representative  at  63,  Queen  Victoria  Street, 
London,  E.C  4.  This  machine  is  already  fairly  well 
known,  but  for  the  benefit  of  those  who  are  not  familiar 
with  it  an  illustration  is  given  herewith.  The  machine 
is  equipped  with  an  automatic  shovel  supported  and 
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driven  by  a  crank.  The  shovel  discharges  on  to  the 
forward  conveyor,  which  delivers  its  load  to  the  rear 
conveyor,  which  in  turn  discharges  into  the  mine  car. 
The  shovel  and  front  conveyor  are  mounted  on  a  swing- 

ing jib,  enabling  the  machine  to  shovel  at  a  distance  of 
8  to  10  ft.  to  each  side  of  the  track  centre.  The  rear 
conveyor  also  swings  laterally  so  that  it  can  load  cars 
on  curves  or  upon  a  parallel  track.  The  jib  and  rear 
conveyor  are  pivoted  upon  a  main  frame  carrying  the 
motor  and  propelling  mechanism.  This  mainframe 
is  supported  by  four  track  wheels  solid  on  their  axles 
and  mounted  in  adjusting  pedestal  boxes  to  allow  for 
any  inequalities  of  the  track.  The  machine  is  moved 
forward  and  backward  under  its  own  pov;er  and  uses 

no  jacks  or  clamps.  It  is  as  portable  as  a  mine  loco- 
motive, and  travels  readily  from  place  to  place.  The 

operator  is  provided  with  a  seat  on  the  jib  where  he 
can  see  and  direct  the  shovel  to  its  work. 

South  African  Iron  and  Steel. — The  South  African 
Journal  of  Industries  has  been  publishing  a  series  of 
articles  by  F^rofessor  G.  H.  Stanley  on  the  production 
of  iron  and  steel  in  South  Africa  and  the  prospects  of 
an  industry  founded  on  African  iron  ores.  In  the  last 
of  the  series,  appearing  in  the  October  issue,  he  gives 
a  general  r^sum^  of  the  present  position.  As  yet  there 
has  been  scarcely  more  than  experimental  production 
of  iron  or  steel  from  ore  in  the  country,  but  rapid  de- 

velopments are  in  progress  and  it  is  anticipated  that 
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production  on  a  considerable  scale  will  not  be  long  de- 
layed. Nearly  all  the  plants  at  present  operating  are 

using  imported  pig  iron  and,  to  a  much  greater  extent, 

locally-produced  scrap  metal,  either  iron  or  steel. 
The  chief,  and  almost  the  only,  users  of  cast  iron  are 

the  numerous  foundries,  and  for  the  usual  foundry  pur- 
poses On  the  Witwatersrand  at  least,  and  probably 

elsewhere,  since  scrap  cast  iron  has  been  in  the  past 
relatively  cheap  and  plentiful,  three  or  four  times  as 

much  scrap  as  pig  has  been  used,  and  during  the  war 
this  has  tended  to  increase  as  more  work  has  been  done 

locally  and  pig  became  more  and  more  scarce  and 
costly.  At  the  present  time  it  is  almost  as  difficult  to 

procure  scrap  as  pig,  and  foundries  would  undoubtedly 
welcome  cheap  pig  iron.  Besides  private  concerns,  a 
few  of  the  mines  have  their  own  foundries.  Estimates 

of  the  requirement  of  pig  on  the  Witwatersrand  for 

foundry  purposes  have  varied  from  150  to  700  tons  per 

month,  and  it  appears  quite  probable  that  at  a  reason- 
ably low  price  the  latter  figure  would  not  be  excessive. 

Practically  all  classes  of  work  can  be  turned  out,  and 
since  the  war  began  castings  up  to  seven  tons  in  weight 
have  been  made.  Elsewhere,  the  various  railway 
workshops  have  foundries,  as  also  have  some  of  the 
diamond  mines,  and  there  are  private  concerns  opera- 

ting at  Capetown,  Durban,  and  other  coast  towns. 
None  of  them  are  very  large,  and  they  cater  of  course 
for  their  local  markets,  the  cost  of  pig,  of  labour,  and 

of  fuel  operating  adversely  against  large  outputs,  al- 
though a  very  large  tonnage  of  castings  is  imported. 

Should  it  become  possible  to  obtain  pig  cheaply  this  of 
itself  would  imply  a  cheaper  fuel  supply,  and  by  the 
installation  of  certain  mechanical  appliances,  such  as 
moulding  machines,  the  cost  of  producing  castings 
should  be  greatly  reduced  and  result  in  correspondingly 
increased  production. 
The  plant  of  the  Union  Steel  Corporation,  at 

Vereeniging,  commenced  operations  in  1913,  and  after 
overcoming  numerous  initial  difficulties  now  has  in- 

stalled two  basic  open-hearth  furnaces  of  respectively 
10  and  20  tons  capacity,  fired  by  gas  from  Witbank 
coal,  that  on  the  spot  having  been  found  unsuitable. 
The  raw  material  is  mainly  scrap  steel  of  various  classes, 
largely  from  the  railways  and  mines,  together  with 
some  cast  iron  scrap  and  a  small  amount  of  pig  iron. 
All  the  refractories  employed  are  also  produced  at 

Vereeniging  by  the  Vereeniging  Brick  and  Tile  Com- 
pany, and  comprise  fire-clay,  silica,  and  magnesite 

bricks,  while  magnesite  is  obtained  from  Malelane,  and 
the  chromite,  lime,  and  fluor-spar  employed  is  also  ob- 
tainedin  the  Transvaal.  Theplantiscapableof  turning 
out  a  variety  of  products,  mainly  light  sections  from  ̂   in. 
rod  up  to  the  size  of  30  lb.  rails,  but  steel  castings  are 
also  made  and  have  been  produced  up  to  5  tons  weight, 
while  it  would  be  possible  to  make  considerably  larger 
castings,  even  8  to  10  tons.  The  metal,  for  various 
purposes,  varies  in  character  from  very  mild  steel  bars 
for  blacksmith  work  to  the  hard  steel  bars  used  for 

Osborne  tube-mill  liners,  but  is  chiefly  medium-carbon 
steel  for  rails,  flats,  angles,  channels,  rounds,  etc.  The 
quality  being  satisfactory,  the  plant  has  been  of  great 
value  to  the  country,  and  particularly  to  the  mining 
industry,  during  the  war,  and  the  output  has  increased 
to  over  1,000  tons  per  month.  The  employees  number 
117  white  men,  skilled  and  semi-skilled,  and  253  col- 

oured labourers.  An  electric  furnace  of  the  Heroult 
type.  3^  tons  capacity,  for  final  refining  has  recently 
been  installed,  and  should  enable  the  highest  grade 
steel  to  be  produced  and  at  the  same  time  lead  to  in- 

creased output,  while  it  is  expected  that  the  consequent 
increased  demand  for  raw  material  will  be  met  by  the 
establishment  of  blast-furnaces  in  the  Union.     This 

steel  works,  together  with  the  power  station  of  the  Vic- 
toria Falls  Company,  the  brick  works,  and  flour  mills 

already  constitute  Vereeniging  an  industrial  centre,  and 
the  very  favourable  conditions  with  regard  to  fuel, 
water,  and  power  supply  should  ensure  its  rapid 

growth. Experimental  smelting  with  a  small  blast-furnace 
was  commenced  by  the  Transvaal  Blast  Furnaces,  Ltd., 
at  Vereeniging  in  October,  1918,  and,  after  various 
initial  troubles  had  been  overcome,  a  good  pig  iron  was 
successfully  produced  from  Transvaal  ores  with  Natal 
coke.  Having  served  its  purpose,  and  in  view  of  pos- 

sible developments,    the  plant  has  been  shut  down. 
The  Dunswart  Iron  and  Steel  Co.,  Ltd.,  has  a  plant 

at  Dunswart,  near  Benoni  and  Boksburg,  at  which  suit- 
able scrap,  chiefly  obtained  from  the  mines,  is  heated 

in  coal-fired  mill  furnacesand  rolled  to  various  sections. 
no  actual  melting  being  done.  Large  pieces  such  as 
stamp  stems  and  cam  shafts  are  rolled  as  such,  smaller 
stuff  being  piled  and  hammered.  The  output  is  obvi- 

ously limited  by  the  supply  of  suitable  scrap,  and  it  is 
understood  to  be  in  contemplation  to  install  melting 
furnaces,  either  gas-fired  or  electric  or  both.  The 
capacity  is  about  450  tons  per  month,  and  the  employ- 

ees average  about  40  white  and  200  coloured  labourers. 
At  this  works  also  the  refractories  used  are  local  pro- 

ductions, obtained  from  the  Boksburg  Brick  and  Fire- 
clay Company,  and  are  probably  the  most  refractory 

made  in  the  Transvaal. 

The  plant  of  the  Witwatersrand  Co-operative  Smelt- 
ing Works  was  established  last  year  on  the  Robinson 

gold  mine  \n  order  to  demonstrate  the  feasibility  of 
preparing  steel  shoes  and  dies  for  stamp  batteries  by 
remelting  those  worn  and  discarded,  and  so  to  remedy 
to  some  extent  the  probable  shortage  due  to  the  dififi- 
culty  of  importation  in  war  time.  It  consists  of  Kjellin- 
type  induction  furnaces  pouring  about  one  short  ton  of 
metal  per  heat,  and  making  four  heats  per  day  of 
twenty-four  hours.  There  are  two  of  these  furnaces, 
one  stationary,  and  one  tilting.  Electrical  power  is 
supplied  by  the  Victoria  Falls  and  Transvaal  Power 
Company,  and  is  transformed  for  the  furnace  by  means 
of  a  rotary  transformer-set  of  about  250  h. p.  The  metal 
is  cast  into  iron  moulds  with  sand  tops,  giving  the  shape 
required  without  forging.  Operations  were  commenced 
in  September,  1916,  and  the  output  has  been  gradually 
raised  till  nearly  100  tons  per  month  of  castings  is  ob- 

tained. The  plant  employs  six  whites  and  about  thirty 
coloured.  The  capital  cost  was  rather  more  than 
/5,000.  and  the  cost  of  production  (with  scrap  at  £l 
per  ton)  is  about  /14  per  ton. 

The  Pretoria  Iron  Mines,  Ltd.,  erected  a  small  blast- 
furnace to  produce  about  10  tons  per  day,  which  was 

blown  in  on  June  15.  1918.  The  materials  used  were 
ore  from  the  Time-Ball  Hill  quartzites  and  clay-band 
mixed,  coke  from  Natal,  and  limestone  from  Taungs  or 
local  cave  deposits,  while  dolomite  was  also  used  with 
satisfactory  results.  The  blast  was  provided  by  a 
steam-driven  air-compressor,  suitably  modified  and 
heated  by  means  of  a  pipe  stove  on  top  of  the  furnace. 
Owing  to  the  influenza  epidemic  rendering  it  impossible 
to  carry  on,  the  furnace  was  blown  out  in  October, 
after  producing  about  600  tons  of  white,  mottled,  and 

grey  iron.  A  very  wet  season  interfered  with  brick- 
making,  and  the  builders'  strike  caused  further  delay, 
so  that  it  was  not  blown  in  again  until  March,  1919. 
This  second  campaign  lasted  six  months  and  raised  the 
total  production  to  nearly  2,000  tons,  when  the  furnace 
was  again  blown  out  to  enable  a  foundry  to  be  erected 
to  work  in  conjunction  with  it.  That  having  been  com- 

pleted, the  furnace  is  now  about  to  be  blown  in  again. 
In  the  meantime  it  is  understood  that  satisfactory  finan- 
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cial  arrangements  have  been  made  for  the  development 
of  this  concern  into  a  modern  plant  of  considerable 
size,  capable  of  supplying  a  large  proportion  of  the  re- 

quirements of  the  country  for  iron  and  steel  goods,  such 
as  rails,  sections,  fencing  material,  etc. 

The  Newcastle  Iron  and  Steel  Company,  Ltd.,  has 
commenced  the  erection  of  a  blast  furnace  plant  at 
Newcastle  in  Natal.  The  furnace  is  to  be  14  ft.  by 

65  ft.,  provided  with  a  blowing  engine  with  air  cylin- 
ders 70  by  60  in.,  supplied  with  steam  from  1,200  h.p. 

boilers,  which  can  be  fired  with  coal  dust  when  gas  is 
not  available.  The  output  is  expected  to  be  about  100 
to  120  tons  per  day,  and  the  manufacture  of  cast  iron 
pipes  and  other  iron  and  steel  castings  is  contemplated. 

As  regards  the  future,  it  has  been  proved  that  iron 
ore,  fuel,  and  flux  of  satisfactory  quality  exist  in  the 
Union  of  South  Africa,  as  do  other  raw  materials  re- 

quired for  the  manufacture  of  iron  and  steel.  A  mar- 
ket to  the  extent  of  over  50,000  tons  of  iron  and  steel 

per  annum  is  available  in  the  interior,  and  the  ore,  fuel, 
and  flux  deposits  are  so  situated  that,  while  they  do  not 
occur  together,  they  could  be  transported  by  rail  with- 

out the  cost  being  excessive.  An  industry  of  this 
magnitude  will  be  bound  to  progress,  as  the  uses  and 
employment  of  iron  and  steel  must  continue  to  increase, 
and  a  production  of  175,000  tons  would  be  possible  in 
the  not  very  distant  future.  Further  information  is, 
however,  required  in  some  directions  :  (1)  Additional 
localities  where  coking  coal  occurs,  tonnage  available, 
quality  of  coal  and  coke,  and  by-products  obtainable 
therefrom  ;  (2)  occurrencesof  manganese  ores,  analyses 
of  ores,  and  amounts  available  ;  (3)  magnitude  of  cer- 

tain known  deposits  of  iron  ore  and  in  what  manner 
the  analysis  varies  from  place  to  place  ;  (4)  possibility 
of  commercial  production  of  iron  and  steel  from  the 
immense  deposits  of  titaniferous  ore.  These  are  stated 
in  order  of  importance,  and  the  investigations  under 
the  first  two  heads  should  be  instituted  as  soon  as  pos- 

sible ;  the  others  are  also  of  great  importance  and 
should  be  undertaken  without  undue  delay. 

Mining  in  Narrow  Veins. — The  South  African 
Mining  and  Engineering  Journal  for  October  30  de- 

scribes the  method  of  stoping  adopted  at  the  Southern 
Van  Ryn  mine  in  the  Heidelberg  district,  where  the 
lodes  dip  steeply  and  are  narrow  and  of  low  grade.  The 
method  is  also  said  tohavebeenadoptedattheRandfon- 
tein.  The  method  is,  however,  not  new.  Briefly,  the 

system  is  a  reversal  of  the  method  of  resuing,  and  ap- 
proximates very  closely  to  the  practice  adopted  in  coal 

mining,  where  the  seams  are  very  thin.  Instead  of 
carrymg  a  stope  over  the  full  working  width,  it  is  first 
of  all  mined  from  the  hanging  wall  of  the  reef  down  to 
such  a  point  as  will  include  the  top  layer  of  shale,  say 
from  3  in.  to  6  in,  of  shale,  as  this  usually  carries  con- 

siderable quantities  of  gold.  The  stope  face  is  carried 
in  for  a  distance  of  from  6  ft.  to  10  ft.  in  the  reef  with 
the  contact  and  a  few  inches  of  the  foot- wall  shale,  only 
the  clean  ore  being  removed  after  blasting  and  sent  di- 

rect from  the  mine  to  the  surface  for  treatment  at  the 
reduction  works.  The  second  step  necessary  for  the 
full  stoping  width  which  it  has  been  decided  to  carry  con- 

sists in  breaking  up  so  much  of  the  shale  foot-wall  as 
will  be  found  desirable.  This  is  dealt  with  in  the  usual 
manner  as  a  means  of  filling  up  the  packs  and  stulls 
for  the  support  of  the  hanging  wall.  When  this  second 
operation  is  completed  stoping  again  proceeds  on  the 
clean  ore,  a  further  6  ft.  to  10  ft.  of  reef  is  broken  and 
trammed  away,  and  the  waste  once  more  dealt  with  and 
removed  for  packs.  The  advantages  claimed  for  this 
method  are  :  (1)  It  permits  of  a  clean  ore  being  mined  ; 
(2)  it  provides  for  a  stoping  width  for  narrow  reefs 
which  will  enable  low-grade  reefs  to  become  payable  ; 

(3)  it  dispenses  with  sorting  both  underground  and  on 
the  surface  and  does  away  with  expensive  sorting  plants 
at  the  mills  ;  (4)  it  reduces  the  initial  cost  of  surface 
equipment,  since  only  such  a  plant  as  is  sufficiently 
large  to  deal  with  the  gold-bearing  rock  will  be  needed  ; 
(5)  it  provides  for  only  such  actual  quantities  of  waste 
being  mined  as  may  be  necessary  for  supporting  the 
hanging  wall  in  the  mine  when  built  into  walls,  packs, 
or  stulls  ;  (6)  there  is  also  a  further  saving  in  explosives, 
labour,  and  wear  and  tear  of  machinery  and  cost  of 
power,  since  less  waste  rock  is  drilled  over,  blasted, 
and  trammed.  It  is  claimed  that  this  method  makes  it 

possible  to  work  low-grade  narrow  seams  at  a  profit ; 
it  is  clear,  however,  that  it  is  not  applicable  where  the 
lodes  dip  flatly. 

Elmore's  Process  for  Treating  Argentiferous  Sul- 
phides.—In  the  Magazine  for  August,  September, 

and  October,  1919,  particulars  were  given  of  F.  K: 

Elmore's  process  for  treating  zinc-lead  sulphides,  now 
being  developed  by  the  Chemical  and  Metallurgical 
Corporation.  In  a  patent  issued  last  month,  15,783 
and  31,797  of  1919  (151  698),  Mr.  Elmore  describes  a 
modification  suitable  for  treating  such  sulphides  as 
are  rich  in  silver.  We  quote  part  of  the  complete 
specification  herewith. 

In  Complete  Specification  No.  127,641  [see  the 
Magazine  for  August,  1919]  the  inventor  described  a 

process  (hereinafter  called  "the  acid  brine  process") 
for  the  separation  of  lead  and  zinc  from  ores  in  which 
these  metals  co-exist  in  the  form  of  sulphides,  the  said 
process  consisting  in  treating  the  finely-divided  ore 
with  a  hot  strong  solution  of  sodium  chloride  to  which 
a  sufficient  quantity  of  sulphuric  or  hydrochloric  acid 
or  an  alkali  bisulphate  is  added,  whereby  the  lead  is 
caused  to  pass  into  solution,  while  substantially  the 
whole  of  the  zinc  sulphide  remains  undissolved,  the 
hot  solution  obtained  being  separated  from  the  residue 
containing  the  undissolved  zinc  sulphide  and  cooled  to 
cause  a  partial  crystallization  of  the  lead  salt.  Ores 
suitable  for  treatment  by  theaforesaid  process  frequent- 

ly contain  appreciable  proportions  of  silver,  theefficient 
recovery  of  which  by  hitherto  known  methods  of  ex- 

traction is  attended  with  difficulties.  On  treatment  of 
the  ore  with  acid  brine,  only  a  portion  of  the  silver 
passes  into  solution  along  with  the  lead.  This  portion 
may  be  recovered  by  known  methods,  but  the  balance 
remains  undissolved  with  the  zinc  sulphide  in  the  resi- 

due. The  object  of  the  present  invention  is  to  provide 
a  satisfactory  method  of  separating  and  recovering  in 
form  suitable  for  metallurgical  treatment  substantially 
the  whole  of  the  silver  and  also,  if  desired,  the  lead  and 
zinc  contained  in  such  ores.  In  certain  cases  the  ore 

may  be  poor  in  lead  and  zinc  and  yet  rich  enough  in  sil- 
ver to  be  worth  treatment  for  the  recovery  of  this  metal 

alone. 

According  to  this  invention  the  ore  itself,  or  the  ar- 
gentiferous residue  containing  zinc  sulphide  obtained 

therefrom  by  the  acid-brine  process,  is  subjected  to  a 
suitable  heat  treatment  as  hereinafter  described,  and 
the  silver  and  lead  are  then  extracted  by  means  of  suit- 

able solvents  which  leave  thezincsulphidesubstantially 
undissolved.  In  some  cases  theore  after  heat-treatment 
is  subjected  to  the  acid-brine  process,  and  the  argen- 

tiferous zinc-sulphide  residue  obtained  is  then  without 
further  heat  treatment  leached  by  means  of  the  said 
solvents.  The  silver  passing  into  solution  is  recovered 
by  known  methods  ;  the  lead  may  also  be  recovered  by 
known  methods  and  the  desilverized  zinc  sulphide  may 
be  subjected  to  metallurgical  treatment  as  desired. 

The  suitable  solvents  aforesaid  consist  of  hot  strong 
solutions  of  sodium  chloride,  calcium  chloride,  or  mag- 

nesium chloride  containing  relatively  small  proportions 
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of  hydrochloric  acid,  metallic  chlorides  of  an  acid 
nature,  or  both  hydrochloric  acid  and  such  metallic 
chlorides.  The  inventor  prefers  to  use  a  saturated  solu- 

tion of  sodium  chloride  or  a  solution  containing  ap- 
proximately 35%  by  weight  of  calcium  chloride  or  mag- 

nesium chloride,  to  which  has  been  added  a  small  per- 
centage (varying  with  the  composition  of  the  material 

to  be  leached)  of  cupric  chloride,  hydrochloric  acid,  or 
both.  Incases  where  the  ore  after  heat  treatment  is  not 

subjected  to  the  acid-brine  process,  he  prefers  to  use  a 
solvent  containing  about  35%  of  calcium  or  magnesium 
chloride  and  a  quantity  of  hydrochloric  acid  not  great- 

ly in  excess  of  that  required  to  convert  into  lead  chlo- 
ride the  lead  in  the  material  to  be  leached,  after  allow- 

ing for  other  acid-consuming  constituents,  if  any,  pres- 
ent in  the  ore.  The  formation  of  zinc  chloride  is  thus 

reduced  to  a  minimum,  while  satisfactory  extractions 
of  the  silver  and  lead  are  effected. 

The  suitable  heat  treatment  aforesaid  consists,  ac- 
cording to  one  form  of  the  invention,  in  heating  the  ore 

or  the  argentiferous  residue  containing  zinc  sulphide  to 

about  a  dull  red  heat  (a  temperature  of  about  500°  to 
600°  C.  being  commonly  suitable)  in  a  closed  or  open 
vessel  or  in  an  atmosphere  of  neutral  or  reducing  gas 
for  a  short  period,  for  example,  about  one  hour.  This 
treatment  greatly  enhances  the  extractibility  of  the  sil- 

ver by  the  solvents  aforesaid.  Ilseffect  does  not  appear 
to  be  dependent  upon  the  oxidation  of  any  of  the  sul- 

phide of  lead  or  zinc  ;  satisfactory  results  have  been 
obtained  by  the  preferred  method  of  heating  the  ore  or 
argentiferous  residue  alone  in  a  closed  vessel,  as  well 
as  by  heating  it  in  an  open  vessel,  although  in  the  latter 
case  much  of  the  lead  sulphide  and  a  relatively  small 
portion  of  the  zinc  sulphide  may  become  oxidized.  The 
heating  of  the  ore  has  also  been  carried  out  in  presence 
of  carbon  dioxide,  carbon  monoxide,  hydrogen  and 
nitrogen,  with  satisfactory  results,  but  he  prefers  the 
method  of  heating  in  the  closed  vessel.  It  has  been  ob- 

served that  the  beneficial  effect  of  heat  treatment  upon 
the  silver  extraction  is  realized  even  if  the  ore  be  heated 
in  presence  of  agents  which  cause  much  or  the  whole 
of  the  lead  sulphide  to  become  decomposed,  or  which 
at  a  suitable  temperature  cause  more  or  less  of  the  lead 
to  be  volatilized  as  chloride  or  oxychloride,  the  zinc 
sulphide  in  each  case,  however,  remaining  for  the  most 
part  undecomposed.  The  heat  treatment  contemplat- 

ed, therefore,  is  not  confined  to  heating  the  ore  by  itself ; 
it  consists,  according  to  a  second  form  of  the  invention, 
in  heating  the  ore  in  admixture  with  sodium  chloride 
or  other  suitable  halogen  salt  and  in  presence  of  air  or 
other  suitable  oxidizing  gas  at  any  temperature  from 

about  400°  C.  upward,  provided  the  zinc  sulphide  re- 
mains for  the  most  part  undecomposed.  In  this  form 

of  the  invention  the  solvent  employed  for  extracting 
the  silver  from  the  argentiferous  residue  containing 
zinc  sulphide  which  results  from  treating  the  ore  in  the 
aforesaid  manner  consists  preferably  of  a  hot,  strong, 

acid  solution  of  calcium  or  magnes'um  chloride  con- 
taining about  35%  of  CaCl.,  or  MgCl,,  and  a  relatively 

small  quantity  of  hydrochloric  acid  preferably  not 
greatly  in  excess  of  that  required  to  ensure  the  extrac- 

tion of  the  silver  and  lead  present. 
It  is  to  be  noted  that  it  is  essential  to  the  invention 

that,  when  it  is  applied  by  first  heating  the  ore  in  ad- 
mixture with  sodium  chloride  or  other  suitable  halogen 

salt  as  aforesaid,  this  heating  should  be  conducted 
under  oxidizing  conditions,  and  no  broad  claim  is  here- 

in made  for  applying  the  invention  by  first  subjecting 
the  ore  to  a  chloridizing  heat  treatment. 

The  inventor  gives  a  number  of  specific  examples  of 
the  application  of  the  process.  One  of  these  may  be 
quoted.     An  argentiferous  lead-zinc  sulphide  ore  from 

Burma  is  treated  with  hot  strong  brine  and  sulphuric 
acid  in  the  manner  indicated  in  Specification  No. 
127,641.  There  are  thus  obtained,  on  the  one  hand, 
an  undissolved  residue  containing  zinc  sulphide  and  a 
portion  of  the  silver,  and ,  on  the  other,  a  hot  solution 
containing  the  lead  and  the  balance  of  the  silver.  The 
silver  in  the  solution  may  be  recovered  by  known 
methods  ;  as  the  brine  is  in  practice  used  repeatedly  he 
prefers  to  cool  the  solution,  collect  the  deposited  lead 
salts,  and  treat  the  latter  to  concentrate  and  recover  in 
the  form  of  argentiferous  lead  sulphate  the  silver  they 
contain,  as  described  in  Complete  Specification  No. 
129,773.  [See  the  Magazine,  September,  1919. 1  The 
argentiferous  zinc  sulphide  residue,  after  draining, 
washing,  and  drying,  is  heated  in  a  closed  vessel  to  a 
dull  red  heat  (about  600°  C.)  for  about  one  hour,  and  is 
allowed  to  cool.  It  is  then  treated  with  a  solvent  con- 

sisting of  a  hot  strong  solution  of  calcium  chloride  con- 
taining about  35%  of  CaClg  and  about  5%  of  cupric 

chloride,  whereby  substantially  all  the  silver  is  extract- 
ed from  the  residue.  Thus  an  argentiferous  residue 

containing  18  6  oz.  of  silver  per  ton  was  leached  for 
about  one  hour  at  90°  C  with  the  said  solvent  in  the 
proportion  of  one  gallon  of  liquid  per  pound  of  residue, 
88%  of  the  silver  being  extracted.  A  similar  argen- 

tiferous residue,  containing  23  oz.  of  silver  per  ton, 
when  leached  in  the  same  manner  with  a  solution  con- 

taining 35%  of  calcium  chloride,  5%  of  cupricchloride, 
and  3%  of  commercial  concentrated  hydrochloric  acid, 
yielded  90%  of  the  silver  to  the  solvent. 

SHORT   NOTICES 

Cable  Conveyor. — In  Engineering  for  November 
19,  G.  F.  Zimmer  describes  the  cable  conveyor,  invent- 

ed by  J.  Pearce  Roe,  of  Ropeways,  Ltd.  This  machine 
is  a  type  of  continuous  conveyor  built  on  the  ropeway 

system. Aerial  Ropeway. — The  Iron  and  Coal  Trades  Re- 
view for  October  29  contains  a  full  description,  with  il- 

lustrations, of  an  aerial  ropeway  at  the  Frick  ley  colliery, 
built  by  R.  White  &  Sons,  Widnes. 

Supports  in  Mines. — The  Iron  and  Coal  Trades  Re- 
view for  November  5  printsapaper  by  John  Swan,  read 

before  the  National  Association  of  Colliery  Managers, 
on  methods  of  supporting  roof  and  sizes  in  drifts  and 
working  places  in  mines. 

Wire  Ropes. — The  October  Journal  of  the  South 
African  Institution  of  Engineers  contains  a  paper  by 
G.  W.  Westgarth  on  wire  ropes,  their  manufacture, 
defects,  etc.  In  particular  he  described  his  own  rope, 
in  which  each  strand  rests  on  a  wire  of  crescent-shaped 
cross-section,  which  in  turn  rests  on  the  usual  hemp 
core. 

Silver  Extraction. — In  the  Engineering  and  Min- 
ing Journal  (or  Novemher  6,  ]  A.  Carpenter  writes  on 

the  extraction  of  silver  from  manganese-silver  ores,  ad- 
vocating chloridizing  roasting  followed  by  cyaniding. 

Estimation  of  Bismuth. — At  the  meeting  of  the 
Chemical  Society  held  on  November  3,  W.  R.  Schoeller 
and  E.  F.  Waterhouse  read  a  paper  describing  a  modifi- 

cation of  the  method  for  the  gravimetric  estimation  of 
bismuth  as  phosphate. 

Copper  Converting. — At  the  November  meeting  of 
the  Institution  of  Mining  and  Metallurgy,  H.  C.  Rob- 
son  presented  a  paper  describing  converter  practice  at 
Spassky,  where  magnesite- lined  converters  were  intro- 

duced instead  of  acid-lined  converters.  The  matte 
treated  was  of  high  grade. 

Electro-deposition  of  Cobalt. — At  a  meeting  of  the 
Faraday  Society  held  last  month  at  Sheffield,  H.  Byron 
Carr  read  a  paper  on  the  electro-deposition  of  cobalt 
as  a  protective  coating  for  other  metals. 
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Arsenic. — In  Chemical  and  Metallurgical  Engi- 
neering for  November  17,  Chester  H.  Jones  describes 

the  production  of  metallic  arsenic  at  Chicago  by  the 
Hoskins  Process  Development  Company. 

Molybdenite  in  New  Mexico. — In  Economic  Geo- 
logy for  November,  E.  S.  Larsen  and  C.  S.  Ross  de- 

scribe molybdenite  deposits  in  Toas  County,  New 
Mexico. 

Pyritic  Deposits. —  In  Economic  Geology  for  No- 
vember, George  Hanson  discusses  the  origin  of  various 

pyritic  deposits  in  metamorphic  rocks,  making  special 
reference  to  the  deposits  in  Northern  Manitoba,  the 
North  Pines  deposit  in  Ontario,  and  the  Eustace  mine 
in  Quebec. 
Norwegian  Mining. — In  the  Engineering  and  Min- 

i^^  Journal  for  October  30,  M.  R.  Bish  writes  on  the 
mining  and  metallurgical  industries  of  Norway. 

Ochre  in  Georgia. — In  the  Engineering  and  Min- 
ing Journal  for  October  30,  Marshall  Haney  describes 

the  yellow  ochre  deposits  at  Cartersvilie,  Georgia. 
El  Tigre. — In  the  Mining  and  Scientific  Press  for 

October  23,  R.  T.  Mishler  describes  the  geology  of  the 
El  Tigre  silver-gold  mine,  in  Sonora,  Mexico. 
Congo  State. — In  the  Engineering  and  Mining 

/owrna/ for  October  23,  Sydney  H.  Ball  and  Millard  K. 
Shaler  write  on  the  present  position  of  mining  in  the 
Belgian  Congo. 

Colloidal  Fuel. — At  the  meeting  of  the  Institution  of 
Petroleum  Technologists  held  on  November  16,  Lindon 

W.  Bates  and  Haylett  O'Neill  presented  papers  on  col- 
loidal fuel,  which  consists  chiefly  of  heavy  oil  in  which 

is  suspended  powdered  coai. 
Aluminium  Dust. — In  Chetnicaland  Metallurgical 

Engineering  for  November  10,  D.  J.  Price  describes 
ane.xplosion  of  aluminium  dust  at  a  factory  where  house- 

hold utensils  were  made  of  this  metal.  The  dust  was 
created  in  the  department  where  bright  finish  was  given 
and  it  was  drawn  away  by  a  fan .  The  dust  caught  fire 
in  the  fan  and  the  result  was  an  explosive  effect. 

RECENT  PATENTS  PUBLISHED. 

f-^^A  copy  of  the  st>ecification  of  any  of  the  patents  men- 
tioned in  this  column  can  be  obtained  by  sending  Is.  to 

the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W  C.2.,with  a  note  of  the  number  and  year 
of  the  patent. 

20,840  of  1918(121,730).  C.  Rossi,  Legnano, 
Italy.  Method  of  preparing  pure  alloys  of  iron  and 
silicon  suitable  for  use  where  acid-resisting  receptacles 
are  required. 

9,489  of  1919  (152,051).  Sir  Oliver  Lodge. 
L.  Lodge,  and  the  Lodge  Fume  Deposit  Co.,  Ltd.. 
Birmingham.  In  apparatus  for  the  electrostatic  pre- 

cipitation of  solid  or  liquid  particles  from  gases,  im- 
proved depositing  chambers  of  the  type  in  which  dis- 

charge electrodes  are  arranged  transversely  across  chan- 
nels formed  between  parallel  metal  plates. 

14,833  of  1919  (130,320).  Aktieselskabet 
Stordo  Kisgruber,  Stord,  Norway.  An  improved 
discharge  for  concentrates  m  jigs. 

15,026  of  1919  (151,684).  Compagnie  des 
Phosphates  de  Constanfine,  Paris.  Method  of  en- 

riching natural  phosphates. 
15,452  of  1919  (151,689).  H.  S.  Broom,  High 

Wycombe.    Improved  valve  for  air  compressors. 
16,514  of  1919  (152.073).  T.  Rouse,  London. 

In  agglomerating  fine  iron  ore,  to  be  smelted  in  an  elec- 
tric furnace,  the  use  of  a  modified  ferro  boro  silicate, 

which  acts  as  a  reducing  agent  as  well  as  an  agglomerant. 
16,856  of  1919  (152,395).  John  Rees,  Bridg- 

end, Glamorgan.  A  combined  gauge  and  measuring 
rod  for  use  in  mines. 

16,936  of  1919  (151,747).  T.  Cranson,  Black- 
hall,  Durham.  Apparatus  for  preventing  the  fall  of  a 
mine  cage  on  the  failure  of  a  winding  rope. 

17,113  of  1919  (152,398).  N.  L.  Hall,  Salt 
Lake  City.  In  ball-mills  or  tube-mills,  one  or  more 
partition  walls  arranged  longitudinally,  having  a  cut- 

away portion  at  each  end  adjacent  to  the  inner  ends  of 
the  hollow  trunnions,  adapted  to  constitute  communi- 
catingmediums  between  thecompartments of  thedrum. 

17,190  and  20.201  of  1919  (152,399).  W.  B. 
Ballantine,  London.  Reducing  chromic  acid  to 
chromium  by  reaction  with  calcium  carbonate  in  the 
presence  of  an  oxide  with  an  earthy  base. 

17.246  of  1919  (152,401).  E.  A.  Ashcroft. 
London.  Method  of  removing  water  of  hydration  from 
crystalline  magnesium  chloride. 

17.247  of  1919(152.402).  E.  A.  Ashcroft,  Lon- 
don. Electrolytic  method  of  decomposmg  anhydrous 

magnesium  chloride  for  the  production  of  magnesium 
and  chloiine. 

17.248  of  1919  (152,403).  E.  A.  Ashcroft, 
London.  Method  of  production  of  magnesium  or  mag- 

nesium alloys,  with  magnesium  chlorate  as  a  by-pro- 
duct. 

17,922  of  1919  (152,441).  International 
Earth-Boring  Machine  Co.,  Chicago.  Improved 
vertical  earth-boring  machine. 

17,929  of  1919  (152,752).  F.  Petersson  and 
Metals  Extraction  Co.,  Ltd.,  London.  Method 
of  removing  silica  from  solutions  in  the  electrolysis  of 
zinc  salts. 

18,247  of  1919(152,780).  P.  B.  Crossley,  Cal- 
cutta. Method  of  utilizing  waste  mica,  asbestos,  etc., 

in  the  production  of  a  non  fragile  glass. 
18,255  of  1919(152,447).  C.  G.  Collins,  Wood- 

mere,  New  York.  Methodof  precipiiatingsulphurfrom 
the  gases  of  roasting  and  smelting  furnaces. 

18,311  of  1919  (152,785).  General  Electric 
Co.,  Schenectady,  New  York.  Boilers  for  vapourizing 
mercury  and  other  liquids  having  a  high  boiling-point. 

18,584  of  1919  (130,978).  ].  Reol,  Lyons, 
France.     A  vertical  drying  or  calcining  furnace. 

19,601  of  1919(153,113).  Pennsylvania  Salt 
Manufacturing  Co.,  Philadelphia.  Manufacture  of 
basic  sulphate  of  zirconium,  as  a  step  in  the  production 
of  pure  zirconium  oxide. 

19,612of  1919(152,815).  S.  H.  Cocks,  London. 
Improved  amalgam  press, 

20,020of  1919  (152,466).  W.  S.  Lilly,  Tacoma. 
U.S.A.  Automatic  control  mechanism  for  winding  en- 

gines. 
20,496  of  1919  (153,131).  H.  S.  Broom.  High 

Wycombe.    Improved  drivinggear  foraircompressors. 
21,039  of  1919(131,897).  Deutsche  MoLYB- 

daen-Werke,  Halle,  Germany.  Method  of  extract- 
ing molybdenum  from  wulfenite  (molybdate  of  lead). 

NEW  BOOKS,  PAMPHLETS,  Etc. 
B*"Copies  of  the  books,  etc  ,  mentioned  below  can  be  obtained 
through  the  Technical  Bookshop  of  The  Mining  Magazine. 
724.  Salisbury  House.  London  Wall.  E.C.2. 

Steam  Shovel  Mining.  By  Robert  Marsh,  Jr. 
Cloth,  octavo,  258  pages,  with  many  illustrations. 
Price  23s.  net.  New  York  and  London  :  McGraw- 
Hill  Book  Co. 
Those  engineers  are  fortunate  who  have  a  hobby 

which  coincides  with  the  demands  of  their  profession. 
Such  a  coincidence  would  seem  to  exist  in  this  case  ; 
and  a  useful  book  is  the  result.  It  is  a  pity  that  min- 

ing men  do  not  more  frequently  make  public  the  valu- 
able data  they  collect  and  the  conclusions  they  reach 

with  regard  to  the  phases  of  mining  to  which  they  more 
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particularly  devote  themselves  and  concerning  which 
they  acquire  special  knowledge.  The  usual  excuses 

put  forward  for  the  non- performance  of  this  profes- 
sional task  are  want  of  time  and  want  of  practice  in 

writing.  Seen  distantly,  these  are  terrifying  obstacles ; 
viewed  closely,  they  are  found  to  be  of  the  order  of 
everyday  difficulties,  of  which  no  one  need  be  the  least 
bit  afraid.  The  author,  for  the  benefit  of  his  fellow 

engineers,  here  tabulates  and  submits  to  critical  analy- 
sis the  information  on  the  application  of  the  power 

shovel  in  mining  which  he  has  accumulated  through 

reading,  travel,  and  the  supervision  of  open-pit  work- 
ing. He  divides  his  subject  into  the  following  eight 

sections  :  The  power  shovel,  mechanical  equipment, 
methods  of  attack,  drilling  and  blasting,  disposal  of 
material,  the  determination  of  a  power  shovel  mine, 
cost  of  shovel  work,  and  administration. 

Taking  a  leaf  out  of  the  book  of  the  metallurgist, 
who  borrowed  the  tube-mill  from  the  cement  manufac- 

turer, the  miner  has  borrowed  the  steam  shovel  from 
the  railroad  contractor.  In  both  instances  the  new 
duties  thrust  upon  the  requisitioned  appliance  have  led 
to  pronounced  improvements  in  its  design.  The  steam 
shovel  was  employed  to  a  limited  extent  in  1865  ; 
generally  in  1884  ;  for  stripping  overburden  from  mines 
in  1887;  and  for  mining  ore  in  1892.  It  is  largely  used 
in  the  iron  ore  mines  of  the  Mesabi  range  of  Minnesota, 
the  shallow  coal  deposits  of  Kansas  and  Illinois,  the 
magnetite  mines  of  Sweden,  the  copper  mines  of  the 
Belgian  Congo,  and  in  the  mines  of  the  Utah  Copper, 
Chino  Copper,  Nevada  Consolidated  Copper,  Chile 
Copper,  Rio  Tinto,  and  Mount  Morgan.  Under  suit- 

able conditions  it  yields  enormous  outputs  at  low  ton- 
nage costs  ;  so  low  that  a  few  years  ago  they  would 

have  been  considered  impossible  ;  with  resulting  bene- 
ficiation  of  many  huge  bodies  of  low-grade  ore  hitherto 
regarded  as  little  better  than  country  rock.  This  open- 
pit  type  of  mining  possesses  certain  marked  advantages. 
No  valuable  ground  is  locked  up  in  pillars  or  lost  by 
crushes.  There  are  no  underground  workings  to  be 
kept  open  and  in  repair.  The  danger  of  fire  is  absent ; 
ventilation  and  lighting  present  no  problems,  and  the 
health  of  the  workers  is  better.  Large  faces  and  blasts 
make  for  economy  and  for  easy  control  of  output. 
Against  these  favourable  factors  may  be  placed  delays 
due  to  bad  weather,  and  the  time  taken  and  the  heavy 
expense  incurred  in  removing  the  overburden.  The 
price  of  a  power  shovel  appears  to  range  from  |5,000 
for  a  machine  weighing  18  tons  to  $70,000  for  one, 
electrically  equipped,  weighing  250  tons.  The  average 
working  capacity  may  be  put  down  at  2,000  tons  a  day, 
and  the  working  cost,  including  stripping,  supervision, 
taxes,  etc.,  at  60  cents  a  ton. 

A  very  interesting  chapter  is  that  on  the  determina- 
tion of  a  power  shovel  mine.  A  low  grade  copper  ore- 

body,  covering  30  acres,  96  ft.  thick,  under  an  over- 
burden 245  ft.  thick,  is  considered.  The  competitive 

methods  of  working  the  deposit  by  means  of  top-slicing, 
shrinkage-Sloping,  block-caving,  and  branch-raising 
are  carefully  gone  into,  and  their  ad\antages  and  dis- 

advantages balanced  against  those  of  the  shovel  method. 
Only  brief  mention  is  made  of  machines  adapted  for 

shovelling  underground  or  "shovel-loaders,"  and  this 
mention  is  not  of  a  laudatory  character.  These  ma- 

chines, which  operate  in  slopes  and  drifts,  will  no 
doubt  follow  the  law  of  the  survival  of  the  fittest  or 

other  evolutionary  development,  just  as  the  rock-drill 
did.  Such  development  should  be  encouraged,  in  view 
of  the  fact  that  of  the  total  hours  worked  by  the  un- 

derground force  in  metal  mines  some  37%  is  spent  in 
shovelling,  the  rest  being  absorbed  by  tramming,  drill- 

ing and  blasting,  timbering,  and  so  on.     The  "  muck- 

ing "  problem  in  underground  work  being  therefore  of 
some  moment,  it  is  deserving  of  more  attention  than  is 
usually  accorded  to  it.  The  book  is  well  produced,  is 
concisely  and  lucidly  written,  and  is  to  be  recommended 
to  any  one  desirous  of  obtaining  reliable  information  on 
a  system  of  mining  which  is  of  growing  importance. 

Alex.  Richardson. 

Casing  Troubles  and  Fishing  Methods  in  Oil  Wells. 
By  Thomas  Curtain.  Bulletin  182  issued  by  the 
United  States  Bureau  of  Mines. 
Manganese  Ore  in  Nevada.  By  J.  T.  Pardee  and 

E.  L.Jones.  Bulletin  710Fissued  bythe  UnitedStates 
Geological  Survey. 

Metal  Mine  Accounting.  ByC.B  HoLMES.  Tech- 
nical Paper  250  issued  by  the  United  States  Bureau  of 

Mines. 
Commercial  Minerals  of  California.  By  W.  O. 

Castello.  Bulletin  87  of  the  California  State  Mining 
Bureau. 

Mineral  Determination.  By  H.  R.  Beringer. 

Pamphlet,  100  pages.  Price  4s.  Camborne :  Cam- 
borne Printing  and  Stationery  Company. 

Notes  on  Geological  Map-Reading.  By  Alfred 
Marker.  Pamphlet, 64 pages, illustrated.  Price3s.6d. 
net.     Cambridge:   W.  Heffer  &  Sons,  Ltd. 

The  Sunset-Midway  Oilfield,  California.  By  R.  W. 
Pack.  Part  1,  dealing  with  geology  and  oil  resources. 
Professional  Paper  116  issued  by  the  United  States 
Geological  Survey. 

The  Oil  Shale  Industry.  By  Dr.  Victor  C.  Alder- 
son.  Cloth,  octavo,  180  pages,  illustrated.  New 
York  :   F.  A.  Stokes  Company. 

COMPANY    REPORTS 
Scottish  Spitsbergen. — This  company,  which  is 

controlled  in  Edinburgh,  has  issued  a  circular  giving 
some  of  the  results  of  prospecting  during  the  past  sum- 

mer, obtained  by  the  expedition  consisting  of  John 
Mathieson,  J.  M  Wordie,  Robert  Campbell,  G.  W. 
Tyrrell,  A.  F.  Campbell,  and  assistants.  The  details 
given  relate  to  the  Ebba  Valley  and  Bruce  City  coal- 

fields. The  Ebba  Valley  coalfield  is  situated  immedi- 
ately to  the  north  of  Adolf  Bay.  and  the  area  proved 

extends  to  3  square  miles.  Investigations  have  estab- 
lished the  fact  that  two  seams  traverse  this  coalfield, 

and  that  the  lower  seam  is  a  very  good  one.  The  thick- 
ness of  this  seam  is  4  ft.,  of  which  3  ft.  3  in.  is  quite  work- 

able, and  there  is  a  progressive  thickness  in  the  coal 
strata,  including  the  coal  itself,  to  the  westward.  In 
No.  3  excavation,  which  was  made  last  year,  the  meas- 

urements, after  the  cutting  was  cleaned  out  this  sum- 
mer, practically  coincided  with  the  measurementsmade 

last  year.  Altogether  about  7  ft.  4  in.  of  coal  are  visible 
in  this  excavation.  If  the  coal  maintains  its  workable 
thickness  of  3  ft.  as  indicated  in  the  mine  section,  the 
amount  of  coal  above  sea-level  in  this  region  may  be 
estimated  at  about  S  250,000  tons.  If  the  seam  be 
followed  down  to  500  ft.  below  sea-level  the  above 
amount  is  approximately  doubled,  that  is,  16,500,000 
tons  for  the  3  square  miles.  As  regards  quality,  the  coal 
is  a  hard,  clean-looking  material,  with  a  semi-anthra- 
citic  lustre.  It  cokes  and  burns  well  in  a  good  draught, 
giving  great  heat.  In  sto\e  burning  there  appears  to 
be  a  considerable  quantity  of  fine  white  ash,  but  an 
analysis  of  a  sample  from  one  of  the  seams  brought 

back  by  one  of  the  directors  shows  only  3'40%  ash, with  fixed  carbon  6630% ,  volatile  2852%,  and  sulphur 
0  36%  ;  calories  7,985,  equal  to  14,373  B.T.U.  The 
coal  produces  a  hard  coke  which  appears  to  be  of  ex- 

cellent quality.  The  Bruce  City  coalfield  lies  im- 
mediately to  the  east  of  Klaas  Billen  Bay,  and  extends 
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over  the  area  lying  between  the  Gerrit  River  on  the 
north  and  the  Ekholm  River  on  the  south,  and  contains 
approximately  11,700  acres.  Two  coal  seams  exist  in 
this  field,  namely,  the  upper,  or  Carron  (A),  and  the 
lower  (B) .  The  two  coal  seams  are  separated  by  about 
60  yards  of  intervening  strata,  mainly  sandstones.  The 
Carron  seam  ranges  from  2  ft.  3  in.  to  3  ft.  4  in.  in  thick- 

ness, and  is  2  ft.  10  in.  thick  in  No.  5  bore.  This  seam 
was  passed  through  in  bores  No.  3  and  No.  5.  In 
bore  No.  3  the  Carron  seam  was  struck  at  a  depth  of 
80  yards,  and  the  lower  was  struck  in  bore  No.  5  at 
106  yards  deep.  The  lowest  of  those  seams  in  all 
probability  corresponds  to  a  seam  of  similar  character 
known  to  occur  in  this  territory  to  the  south  and  west 
of  the  area,  and  therefore  may  be  regarded  as  likely  to 
continue  over  the  whole  of  the  Bruce  City  coalfield. 
The  following  is  an  analysis  of  the  sample  of  the  Carron 

seam  :  Fixed  carbon  56  25%,  volatile  23-38%.  sulphur 
0'78%,  ash  1807%  ;  coke  %  74  90,  lb.  per  ton  1677-8, 
percentage  of  ash  in  coke  24- 12,  calories  6,490,  equal to  11,682  B.T.U.  The  above  analysis  was  made  from 
an  outcrop  sample.  The  analysis  of  such  a  sample  is 
not  a  true  test  of  the  actual  quality  of  the  coal  in  the 
seam,  as  it  has  been  exposed  for  a  very  long  period  to 
the  influence  of  the  weather.  On  the  assumption  that 
the  workable  thickness  in  each  case  is  2  ft.  10  in.,  and 
that  the  seam.s  maintain  their  thickness  to  the  dip,  it  is 
estimated  that  this  field  contains  8,000  tons  of  workable 
coal  per  acre,  equal  to  about  90  000,000  tons  for  the 
whole  of  the  area.  The  Carron  seam  appears  at  the 
surface  200  ft.  above  sea-level  at  the  Carron  River  ; 
the  outcrop  of  the  lower  seam  is  there  concealed  un- 

der the  edge  of  the  Nordenskjold  Glacier,  but  the  chief 
seam  has  been  located  in  No.  5  bore  at  a  depth  from 
the  surface  of  106  yards.  The  depth  will  increase 
slowly  with  the  dip  in  a  south-westerly  direction,  until 
at  the  Ekholm  Valley  the  coal  seams  should  be  found 
at  a  depth  of  from  300  to  400  yards.  The  configura- 

tion of  the  ground  is  reported  to  be  admirably  adapted 
for  the  erection  of  mining  plant ;  and  the  depth  of 
water  close  inshore  at  convenient  points  renders  the 
problem  of  shipment  of  coal  a  simple  one. 
Simmer  &  Jack. — This  company  belongs  to  the 

Consolidated  Gold  Fields  group,  and  has  worked  an 
outcrop  mine  in  the  middle  east  Rand  since  1887.  The 
report  for  the  year  ended  June  30  last  shows  that  621,300 
tons  of  ore  was  raised  and  sent  to  the  mill.  The  yield 
of  gold  by  amalgamation  and  cyaniding  was  153,246  oz., 
realizing  ;^812,297,  of  which  /161,933  was  premium. 
The  working  cost  was  /706,748,  leaving  a  working 
profit  of  ;^105,549.  The  yield  per  ton  at  par  was  20s. 
lid.,  and  with  the  premium  26s.  Id.,  while  the  cost 
per  ton  was  22s.  9d.  It  will  be  seen  that  but  for  the 
premium  a  loss  would  have  been  incurred.  The  divi- 

dend, declared  in  January  last,  absorbed  ;f75,000,  be- 
ing at  the  rate  of  2^%.  The  ore  reserve  at  June  30 

was  estimated  at  1,230,000  tons  averaging  553  dwt.,  as 
compared  with  1,318,000  tons  averaging  583  dwt.  the 
year  before.  During  the  year  a  new  system  of  pay- 

ment to  white  labour  has  been  devised,  whereby  cleaner 
mining  is  obtained  without  any  serious  reduction  of  the 
total  tonnage. 

Welgedacht  Exploration. — This  company  was  form- 
ed in  1899  to  acquire  property  in  the  Far  East  Rand, 

east  of  Geduld.  In  1905,  the  gold-bearing  banket  beds 
were  proved  by  bore-holes,  but  shaft-sinkmg  was  inter- 

rupted by  water  troubles.  The  operations  of  the  com- 
pany were  then  directed  to  developing  the  coal  deposits 

discovered  during  boring.  For  some  years  there  was 
a  regular  output,  but  in  April  of  this  year  the  colliery 
was  closed  owing  to  adverse  working  conditions  and 
poor  results  of  development,  and  the  plant  has  been 

sold .  The  report  for  the  year  ended  June  30  shows  that 
134,177  tons  of  coal  was  sold,  realizing  /40, 679,  against 
a  working  cost  of  /46,272.  The  company  holds  the 
owner's  gold-mining  rights,  but  the  time  has  not  yet 
come  for  development  of  this  area. 

Middleburg  Steam  Coal  &  Coke. — This  company 
was  formed  in  1902  to  acquire  coal  lands  in  the  Mid- 
delburg  district  of  the  Transvaal.  The  report  for  the 
year  ended  June  30  shows  that  the  output  of  coal  was 
331,960  tons,  as  compared  with  281,666  tons  the  year 
before.  This  increase  is  due  to  improvements  made 

in  the  plant,  in  particular  the  provision  of  electric  coal- 
cutters. Additional  coal-lands  have  been  acquired, 

and  a  new  incline  shaft  has  been  sunk.  It  is  expected 
that  next  year  the  output  of  coal  will  show  a  still  further 
advance.  The  accounts  show  a  profit  of  ;^25,759,  out 
of  which  ̂ 793  is  paid  as  debenture  interest,  /3,244  as 
preference  dividend,  and  /9,988  as  ordinary  dividend 
at  the  rate  of  10  per  cent. 

Glynn's  Lydenburg. — This  company  was  formed  in 
1895  to  acquire  a  group  of  gold  mines  on  the  Sabie 

River,  near  Pilgrim's  Rest,  in  the  Lydenburg  district 
of  the  Transvaal.  The  control  is  with  the  Central 

Mining  group,  and  G.  C.  Damant  is  manager.  The 
report  for  the  year  ended  July  31  last  shows  that  39,554 
tons,  averaging  84  dwt.  per  ton,  was  sent  to  the  mill, 
and  that  the  yield  by  amalgamation  and  cyanide  was 
15,332  oz.,  or  775  dwt.  per  ton.  The  gold  realized 
/79,639,  of  which  /17,055  came  from  premium.  The 
working  cost  was  /65,438.  It  will  be  seen  that  but 
for  the  premium  a  loss  would  have  been  made.  Divi- 

dends at  the  rate  of  10%  have  been  paid,  absorbing 
^17,000.  The  yield  per  ton  has  shown  a  decrease, 
comparing  with  888  dwt.  the  year  before.  The  de- 

velopments also  have  disclosed  ore  of  lower  average 
grade,  the  reserve  on  July  31  being  134,870  tons  averag- 

ing 8  3  dwt.,  as  compared  with  108,546  tons  averaging 
9-4  dwt.  the  year  before.  The  manager  complains  of 
the  scarcity  and  inefficiency  of  labour,  which  make  it 
impossible  to  keep  the  plant  going  to  full  capacity. 

Gaika  Gold. — This  company  was  formed  in  1902  by 
the  Rhodesian  Exploration  &  Development  Co.,  to 
acquire  a  gold  mine  near  the  Globe  &  Phoenix,  in  the 
Sebakwe  district  of  Rhodesia.  The  control  passed  to 
the  Gold  Fields  Rhodesian  Development  Co.  in  1912. 
Milling  started  in  1905,  and  dividends  have  been  paid 
since  1911.  The  report  for  the  year  ended  June  30 
last  shows  that  36,724  tons  of  ore  averaging  9  05  dwt. 
per  ton  was  sent  to  the  mill,  and  that  the  extraction  of 
gold  was  9,165  oz.  by  amalgamation  and  5,488  oz.  by 
cyaniding,  making  a  total  of  14,653  oz.  In  addition 
the  treatment  of  accumulated  sand  and  the  sale  of  slags 
to  the  Falcon  smelter  brought  the  total  yield  of  gold  to 
15,094  oz.  This  gold  realized  /80,173,  of  which 
/16,797  represented  premium.  The  working  cost  was 

2^50,247,  and  the  net  profit,  after  allowance  for  de- 
preciation, was  /28,996.  The  dividend  absorbs 

^20,512,  being  at  the  rate  of  7^%.  The  reserve  is 

estimated  at  64,000  tons  averaging  15'7  dwt.,  as  com- 
pared with  60,000  tons  averaging  124  dwt.  the  year 

before,  the  increase  being  largely  due  to  the  results  of 
development  on  the  Rubble  reef.  In  the  north  drive 
at  the  2nd  level  the  ore  for  a  distance  of  120  ft.  aver- 

ages 29  dwt.  over  46  in.  ;  on  the  3rd  level  in  the  north 

drive  for  a  length  of  180  ft.  the  ore  averages  21'9  dwt. 
over  128  in.,  and  in  the  south  drive  for  a  length  of 

120  ft.  the  ore  averages  42' 1  dwt.  over  37  in.  In  winzes 
below  the  3rd  level  the  rich  ore  continues  for  some  dis- 

tance down,  but  faulting  has  interfered  with  further 
development.  At  50  ft.  down  the  ore  averages  7J  to 
10  dwt.  over  10  to  12  ft.  In  No.  4  level  no  ore  in  any 
continuous  length  has  been  found  so  far. 
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Malayan  Tin  Dredging. — This  company  was  formed 
in  1911  to  acquire  alluvial  tin  properties  near  Batu 
Gajah,  in  the  Kinta  district  of  Perak,  Federated  Malay 
States.  It  belongs  to  the  same  group  as  the  Tronoh 
and  Lahat  companies.  The  report  for  the  year  ended 
June  30  last  shows  that  the  four  dredges  treated 
2,558,300  cu.  yd.  of  ground  for  an  output  of  594  tons 
of  tin  concentrate.  These  figures  compare  with 
3.256.540  yards  and  702  tons  for  the  previous  year. 
This  fall  is  due  to  many  stoppages  for  repairs  The 
yield  per  yard  was  052  lb.  as  against  048  lb.  the  year 
before.  The  concentrate  sold  for  /l  10,681  as  against 
/109,957  the  year  before,  and  the  profit  was  /31,279. 
The  dividends  distributed  during  the  year  totalled 
;^36,O0O  or  20%.  There  has  been  considerable  delay 
in  building  the  two  new  dredges  provided  for  some 
time  ago,  but  it  is  hoped  that  shipments  will  commence 
about  the  end  of  this  month.  During  the  year  114 
acres  of  land  has  been  acquired,  bringing  the  total 
area  to  1,697  acres. 

Kamunting  Tin  Dredging. — This  company  was 
formed  in  1913  as  a  subsidiary  of  F.M.S.  Timah,  Ltd., 
to  work  an  alluvial  tin  property  in  the  Larut  district  of 
Perak,  Federated  Malay  States.  The  report  for  the 
year  ended  June  30  last  shows  that  the  dredge  treated 
948,500  cu.  yd.  of  ground  and  extracted  349.J  tons  of 
tin  concentrate,  the  yield  per  yard  being  0  77  lb.  The 

revenue  from  the  sale  of  concentrate  was /^59, 967,  and 
the  net  profit,  after  allowance  for  amortization  of  capi- 

tal, was  ;^23,802.  The  allowance  for  income  tax  was 

/5,468,  but  against  this  is  the  item  ̂ "3,986.  recovered on  account  of  previouspayments  for  excess  profits  duty. 
The  shareholders  received  ;f21,383,  being  at  the  rate 
of  10%.  The  total  working  cost  including  amortiza- 

tion was  at  the  rate  of  9'43d.  per  yard.  As  recorded 
last  January,  130,000  £V  shares  were  sold  to  share- 

holders at  30s.  each,  for  the  purpose  of  providing  two 
new  dredges.  The  contract  for  these  dredges  has  been 
placed.  The  capacity  of  each  dredge  will  be  100,000 
cu.  yd.  per  month. 

Naraguta  (Nigeria)  Tin  Mines. — This  company  was 
formed  in  1910  to  acquire  alluvial  tin  ground  at  Nara- 

guta, Nigeria.  Additional  properties  have  since  been 
acquired,  at  Karama  in  the  Ninkada  district,  at  Sho 
near  Zungeru,  and  at  Korot.  F.  N.  Best  is  chairman, 

C.  G.  Lush  is  consulting  engineer,  and  F.  O'D.  Bourke 
is  manager.  The  report  for  the  year  ended  July  31  last 
shows  that  420  tons  of  tin  concentrate  was  recovered, 
as  compared  with  433  tons  the  year  before.  Prospect- 

ing in  the  Korot  area  has  given  excellent  results.  The 
accounts  show  an  income  of  ;^78,956.  and.  a  profit  of 
;^22.119,  out  of  which  ;^17.500  was  distributed  as  divi- 

dend, being  at  the  rate  of  10%. 

Forum  River  (Nigeria)  Tin. — -This  company  was 
formed  in  1912  by  the  Northern  Nigeria  Trust  to  ac- 

quire tin  properties  on  the  Forum,  Du.  and  Bukeru 
rivers.  A.  W.  Hooke  is  the  manager.  The  report  for 
the  year  ended  March  31  last  shows  that  the  output  of 
tin  concentrate  was  149  tons,  as  compared  with  220 
tons  the  year  before,  the  fall  being  due  to  the  scarcity 
of  labour.  The  income  was  /27,779,  and  the  net 
profit  was  ̂ 6.051,  which  is  carried  forward.  The  com- 

pany is  to  be  amalgamated  with  the  Bisichi  and  others, 
as  set  out  in  Review  of  Mining. 

Ninghi  (Nigeria)  Tin. — This  company  was  formed 
in  1912  to  work  alluvial  tin  ground  in  the  Ninghi  dis- 

trict of  the  Bauchi  Province,  Nigeria.  These  proper- 
ties were  abandoned,  and  other  properties,  including 

the  Ribon  Valley,  were  afterward  acquired  from  the 
Niger  Company.  The  report  for  the  year  ended  March 
31  last  shows  that  the  output  was  seriously  curtailed 
by  lack  of  labour,  the  amount  of  tin  concentrate  won 

being  only  88|  tons,  as  compared  with  102  tons  and 
157^  tons  in  the  preceding  years.  The  income  from 
the  sale  of  concentrate  was  ;^23,012.  and  the  result 

of  the  year's  work  was  a  loss  of  /2,074.  This  com- 
pany is  to  be  amalgamated  with  the  Forum,  Bisichi, 

and  others. 

Oriental  Consolidated. — This  company  was  formed 
in  1897  in  the  United  States  to  work  a  group  of  gold 
mines  in  the  Unsan  district,  Korea.  Henry  C.  Perkins 
is  chairman  and  A.  Welhaven  is  manager.  Dividends 
have  been  paid  since  1903.  The  report  for  the  year 
ended  June  30  last  shows  that  233,323  tons  of  ore 
averaging  f 5  82  per  ton  was  sent  to  the  mill,  coming 
from  the  individual  mines  as  follows  :  Tabowie, 
128,405  tons,  averaging  $6  40  per  ton  ;  Taracol, 
97.647  tons,  averaging  $4  72  ;  Chintui,  4.811  tons, 

averaging  §4 '78;  Tongkol,  2, 460  tons,  averaging  $2069. 
The  yield  by  amalgamation  was  1569,198.  and  by  the 
cyaniding  of  concentrates  $563,003,  making  a  total  of 
$1,132,201,  or  $4  85  per  ton.  The  working  cost  was 
$856,967,  and  $306,610  was  written  off  for  depreciation 
and  depletion,  leaving  a  profit  of  $25,052.  A  dividend 
of  5%,  absorbing  $214,695,  was  paid  in  March  last. 

The  year's  working  was  interfered  with  by  prolonged 
drought,  which  also  prevented  the  new  hydro-electric 
plant  coming  into  full  use.  Development  at  Tabowie 
has  continued  to  give  poor  results,  and  the  reserve  is 

estimated  at  384,000  tons  averaging  $5'43  per  ton,  as 
compared  with  441,000  tons  averaging  $5'44  the  year 
before  The  developments  at  Taracol  have  been  en- 

couraging, and  the  reserve  stands  at  345,000  tons 
averaging  $460,  as  compared  with  260,000  tons  averag- 

ing $454  the  year  before,  Chintui  and  Tongkol  con- 
tinue to  yield  small  amounts  of  ore,  and  developments 

at  other  properties  have  been  continued,  without  any 
very  important  results. 

El  Oro  Mining  &  Railway. — The  report  of  this  com- 
pany for  the  year  ended  June  30  last  shows  that  366,730 

tons  of  ore  was  raised  and  treated,  averaging  $6  00  in 

gold  and  $2'77  in  silver.  The  yield  by  amalgamation 
and  cyaniding  was  $2,789,457,  equal  to  $761  per  ton, 
of  which  $l,984,9i6  was  in  gold  and  $804,531  in  silver. 
The  percentage  of  recovery  of  gold  was  90  and  of  silver 
79.  The  working  cost  was  $2,439,172,  or  $665  per 
ton,  leaving  a  working  profit  of  $326,909,  equal  to  $0  96 
per  ton,  or  in  English  currency.  /81.727.  After  the 
deduction  of  costs  and  taxes  in  London,  the  net  profit 
was  /62,946.  out  of  which  ;^57,375  was  distributed  as 
dividend,  being  at  the  rate  of  5%,  tax  paid.  The  re- 

serve is  estimated  at  293.779  tons  averaging  $1127  in 
gold  and  2  71  oz.  silver  per  ton.  The  Descubridora 
vein  is  likely  to  add  considerably  to  the  reserve.  Ex- 

aminations have  been  made  of  two  new  properties 
which  offer  inducement  for  serious  development. 
Other  properties  are  also  the  subject  of  negotiation. 

Weardale  Lead. — This  company  was  formed  in  1883 
to  work  a  group  of  lead  mines  near  the  head  of  the 
river  Wear,  in  the  county  of  Durham.  The  galena  is 
found  in  the  Carboniferous  Limestone  and  is  associated 

with  fluor-spar.  The  report  for  the  year  ended  Sep- 
tember 30  shows  that  2,774  tons  of  lead  concentrate 

was  produced  and  sold,  together  with  11,699  tons  of 
fluor-spar.  The  net  profit,  after  provision  for  taxes, 
was  ;^10,841.  The  sum  of  /4,957  was  recovered  from 

previous  payment  of  excess  profits  duty.  The  divi- 
dends absorbed  ;^12,239,  being  at  the  rate  of  12^%. 

Of  the  lead  concentrate  produced  during  theyear,  2,553 
tons  came  from  the  Boltsburn  mine,  163  tons  from  the 
Stanhopeburn,  and  42|  tons  from  the  Sedling.  Of  the 
fluor-spar,  4,452  tons  came  from  Stanhopeburn,  4,058 
from  Sedling,  and  864  from  Boltsburn.  The  output 
of  fluor-spar  was  the  highest  on  record. 
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